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In Florida power plant... 


quantichem analyzer 
records dissolved oxygen 
colorimetrically 

0 to 30 ppb. 


29 


mod | 





Even a few parts per billion of dissolved oxygen in water for power 
station boilers reduces overall efficiency and economy. Three months ago, 
the Florida Power Corp., St. Petersburg, Fla., put on stream a 

Milton Roy Quantichem colorimetric analyzer in its Bayboro Station 

to survey dissolved oxygen in returned condensate from 

steam turbine condensors. 


In addition to this application, other Quantichem automatic analyzers 
are available for analyses of silica (0-50 ppb), residual chlorine 

(0-3 ppm), hardness (0-3 ppm) . . . as well as for phosphates, 
hydrazine, chlorides, and many others. 


Write for information on your particular application. 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps 
Quantichem Analyzers « Chemical Feed Systems 
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new dp transmitter tames pulsating flows with adjustable internal damping 


Not long ago, F & P engineers set about building a better 
differential pressure transmitter. Their main purpose: 
to obtain dp transmitting of the highest accuracy and 
dependability by providing adjustable internal damping, 
maintenance-free operation, and superior calibration 
stability. Their désign approach: 


out of the measuring system. 


keep the process fluid 


An examination of the illustration above reveals how 
the input pressures, applied to the sealing diaphragms. 
are transmitted to the measuring diaphragm by silicone 
sealing oil. Adjustable internal damping is achieved by 
a needle valve which restricts the flow of sealing oil. This 
ensures fast response to full changes in differential pres- 


sure, yet isolates the force balance system from extraneous 
Pulsating flows present no problems for this 

And since the needle valve is in the clean 
regardless of the 


impulses. 
transmitter. 
sealing oil, its operation is trouble free, 


amount of damping required. 


The unique and revolutionary design of this new dp 
transmitter makes it well worth investigating. Contact 
the F & P field engineer nearest you for a demonstration 
or evaluation unit, or write for Catalog 10B1465. Fischer 
& Porter Company, 529 County Line Road, Hatboro, 
In Canada, write Fischer & Porter (Can- 


Pennsylvania. 
Ontario. 


ada) Ltd., 2700 Jane Street, Toronto, 


G3 FISCHER & PORTER COMPANY ~© complete process instrumentation 
CIRCLE NO. 3 ON PAGE 75 2 


February” 1959 





Neither stargazer nor mystic, this 
K & M technician can nevertheless 
see into the future. His crystal ball 
is a small mass of radioactive Irid- 
ium; his fortune-telling cards, 
gamma-ray pictures of critical valve 
assemblies. With these pictures he 
searches out the kind of subtle flaws 
and tiny imperfections that could 
become trouble spots at some future 
time. And so he is able to predict 
and prevent in-service failures and 
malfunctions. 





Radiographic inspection is just 
one way in which K & M works to 
insure a long and healthy service 
life for its products. K & M’s in- 
plant quality control facilities range 
from a contour comparator, for pre- 
cision checking of small parts, to a 
4000-gpm flow test loop, where 
sample valves from the production 
line are tested for on-stream per- 
formance. Micrometer and calipers 
play an important part, too, for 
each K & M valve is subjected to 


data des IG 


~ diaphragm control valves 


Our 79th Year 


S.A. 1902 


4 


more than eight hundred dimension 
check-outs before it reaches the 
shipping crate. It’s either perfect, 
or “no go.” 

K & M’s meticulous standards of 
quality control are neither myth nor 
magic . . . just good business — for 
us, and for you. 


For a more detailed view of our plant and 
production practices, send for the well-illus- 
trated, informative brochure, ‘This Is K & M."’ 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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standard frames and 
their components. 





quality cabinet features 


The EMCOR MODULAR ENCLOSURE SYSTEM 
consisting of a complete line of standard 
cabinets offers design engineers flexibility and 
craftsmanship features comparable to custom- 
made units. Heavy gauge, prime quality, cold 
rolled steel gives EMCOR frames rugged structur- 
al support .. . ‘‘Heliarc’’ welding used specifically 
for its superior quality . Adjustable panel 
mounting angles engineered to easily recess 
equipment BONDERITE coating provides 
maximum protection and adhesion for the final 
finish . . . EMCOR finish is a special metallic 
baking enamel in two tones of gray which has 
been carefully developed and selected for its 
pleasing, dignified two-tone contrast without 
clashing with other colors introduced within an 
installation . these are some of the many 
quality cabinet features found in standard 
EMCOR enclosures. 


WRITE TODAY FOR CURRENT CATLOG 


Originators of the Modular Enclesre System 


ELGIN METALFORMERS CORP 
630 CONGDON, DEPT. 1222 ® ELGIN, ILLINOIS 


*Registered Trademark of Elgin Metalformers Corporation 


Visit us in Booth 1225-1227-1229 at the I.R.E. Show — New York Coliseum, March 23, 24, 25 and 26. 
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TANK LEVEL 
DETECT OR- 
CONTROLLER 


t 


AccyRay now offers another major advance- 

ment for process industries . . . the Tank Level 

Detector-Controller. This new unit offers out- 

standing advantages over outdated float-level SOURCE 
controls . . . competitive low cost, easy to 

install, and requires only a minimum of main- Note external mounting of the 
tenance. Mounted externally, this unit is com- Ssesly iier tea tak or von 
pletely free from fouling by process material, 

and is readily accessible for routine main- 

tenance. Special mounting brackets are pro- 

vided. This instrument is fail-safed for either 

a high or low level signal. 









another 


The AccuRay Tank Level Detector-Controller can be used in two ways. Pt ee ay Oe 
It can be installed horizontally to provide a relay closure signal when 
the level rises above or falls below the level of the detector; or it 

can be installed vertically so that both a high level and alow level signal 
can be provided from one instrument. Accuracies can be maintained to 


process control 


plus or minus %”’. The radiation source is installed either opposite ednndinn te tasted Gislienind of 
eguste rademark 0 
the detector on the tank, or across a chord of the tank. The Industrial Nucleonice Corporation 
design of the source housing provides more than adequate shielding. 
Design of the instrument is in accordance with accepted standards 
n co Please send complete details on AccuRay Tank Level 
for both explosion-proof and weatherproof operation. Siteinesthaatialiinn 
IID enisiatiisssnnitieanieienpen ; WOUED sccisviaibenntaeipianiiit 


Company .......... Siaiicstilesianhtlahs tinnedinanentcmbianeiiaanial 


/tn dustrial a vincent enmesael 
ucleonics a anieniinremstes Wt . 


CORPORATION 
1153 Chesapeake Ave., Columbus 12, Ohio 











The WORLD'S LARGEST Manufacturer of NucleonicIndustrial Process Control Systems 
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WHAT’S NEW 
IN THE INDUSTRY 


Outlook for 59 Sales of laboratory equipment and supplies should set a record of 
well over $315,000,000 in 1959, claims James O. Bengston, president 
of Chicago Apparatus Co., mostly because of “increased buying of 
scientific instruments by industrial concerns.” Increased activity 
in industrial instrumentation was forecast by Henry F. Dever, v-p 
of Minneapolis-Honeywell Reg. Co., after what he called “a year of 
widely divergent trends” in the application of automatic controls. 
L. Berkley Davis, general manager of GE’s Electronic Components 
Division, says the electronic component industry in 1959 will show 
“substantial sales increases, recouping for the most part recession 
losses of the past year.” T. T. Arden, president of Robertshaw-Fulton, 
predicts that 1959 will be a “good year” for the controls industry 
and that beginning in 1960 there will be a “tremendous upsurge” 
as part of the next cyclic growth of the nation’s economy. 











How Long Is a Jiffy? Measurement accuracy to a tenth of a millionth of an inch will 
probably be attained in the U.S. within the next 10 years, predicts 
Louis F. Polk, president of the Sheffield Corp. New measurement 
concepts have a new jargon, says Polk. A “jiffy” is the time re- 
quired for light, traveling 186,000 miles per second, to travel 1 

- centimeter. A “barn,” an area used to measure atom action, is 
the part of a centimeter expressed by the fraction 1 over 1 followed 
by 24 zeros, and a “shed” is one-millionth of a “barn.” Meanwhile, 
U.S. and U.K. standards laboratories have agreed that the interna- 
tional yard equals 0.9144 meter and the international pound equals 
0.45359237 kilogram. These values go into practical use on and after 
July 1, 1959. 





Nuclear Fuels The instrument industry can file ideas on nuclear fuel processing 
for the time being. Economically, the chemical industry isn’t inter- 
ested at present, claims C. H. Stockman of B. F. Goodrich Co. They 
will think about it as a marginal business between 1965-70 and 
“appreciable profit opportunities” won’t show before 1975. 





Keeping Tab on Atlas Two tiny transmitters, developed especially for space communica- 
tions by the Applied Science Corp. of Princeton, were used to send 
back the steady stream of information and tracking signals from | 
the Atlas satellite; RCA developed a special radio system which in- | 
cluded an array of lightweight communications and control equip- 
ment in the satellite itself, with complementary conventional equip- 
ment situated in the ground stations. Robertshaw-Fulton’s Aero- 
nautical and Instruments Division produced 13 airborne components 
of the missile and also supplied major ground support equipment, 
for launching. Other news on Atlas includes word that Technitrol 
Engineering Co. has developed a new high-speed transistorized data 
recorder to be used in conjunction with radar tracking stations at 
Patrick AFB and at strategic islands along the 6,000 mile missile 
tracking range. And RCA has developed a new electronic checkout 
and launching system that will substantially reduce “countdown” 
time for the Atlas ICBM. 


(Please Turn to Page 11) 
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MULTIPLE PRESSURE SCANNING 
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INDICATING, CONTROL & ALARM SYSTEMS 


For Precise Pressure Measurement at Lower Cost 


Compu-Tran quality and performance meet the 
requirements of chemical, petroleum and industrial 
processing—at a price as much as 25% less than 
similar devices! Look at these features: 


Accuracies to 2%*Long Wear Life—Corrosion 
Resistant Models * Vacuum and Pressure 
Ranges from O-15 to O-3000 psi « Resist- 
ances from 300 to 5000 ohms * Response 


time full scale 50 milliseconds * Small 24" Size. 


Compu-Tran pressure transmitter is a pressure 
pick-up which converts pressure inputs to exact 
proportional electrical equivalents. It monitors 
pressures with the same simplicity that a thermo- 
couple monitors temperatures. 

This IRC transducer is adaptable to any standard 


null balance potentiometer or scanner calibrated in 
millivolts; it can be converted to make its output 


February 1959 





CIRCLE NO. 7 ON PAGE 75 


compatible with other outputs feeding a recorder 
or indicator. Installation is simple and uses existing 
instrumentation and power supply. 


High level signal is adequate to drive input of high 
speed analog-digital converter or for use in control, 
telemetering, etc. without adding a high gain ampli- 
fier. Millivolt Output Converter and other special 
features available. 


Write tor New Bulletin R-ta 


Mat 





INTERNATIONAL RESISTANCE COMPANY 
\oae COMPONENTS Sao 





Dept. 471, 401 N. Broad St., Philadelphia 8, Pa. 
in Canada: International Resistance Co., Ltd., Toronto, Licensee 












" 
=] 
is 


‘ 


* 
4 


* 
Pye 
i 


Gasoline Plant... 
Built With An Eye To The Future! 


This modern absorption-type gasoline plant*, like 
most modern plants of today, was built with an eye 
to the future... with later expansion in mind. 


Currently stripping 100 MMSCF of natural gas per 
day of propane, iso-butane, normal butane and nat- 
ural gasoline, it can be quickly and inexpensively 
expanded to handle an additional 50‘ of its present 
capacity. 


One very important reason for this plant flexibility 
was the incorporation in its design of wide range and 
capacity controls, such as BS&B Super 70 Control 
Valves, Liquid Level Controls and Regulators. 


BS&B Controls are everywhere proving themselves in 
many different oilfield and other applications the 
world over. Why not specify them on your next job! 


* Name and location supplied on request. 





Bracx. Sivaiics s&s BrYSON, INC. 


Controls Division, Dept. 4-EH2 
7500 East 12th Street Kansas City 26, Missouri 
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This 6”, 150 Ib. Super 70 serves as an 


accumulator pressure control valve. It is 
equipped with a direct acting actuator 
and valve positioner. 
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| Some Changes Made 
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WHAT’S NEW IN THE INDUSTRY (Con’t. from page 8) 





Have a Happy Week Beginning February 22, through February 28 inclusive, pat your- 


self on the back twice a day — it’s National Engineers Week. 
2 


Texas Instruments announced plans to merge with Metals and Con- 
trols Corp. of Attelboro, Mass.; TI’s sales for ’58 are estimated at over 
$90 million; M & C’s at over $45 million. Just about the same time, 
TI announced receipt of a $100,000 contract from Venezuelan Sun 
Oil to provide all electrical control and automatic programing equip- 
ment for an oil well lease processing unit to be located on Lake 
Maracaibo, Venezuela. And while they were at it, TI opened re- 
gional sales offices in Elizabeth. N. J. and Long Island. 


Cubic Corp. of San Diego signed a $76,000 contract with Wright Air 
Development Center for research and development of a new mis- 
siles telemetering switching device...The Air Force awarded a 
development contract for transistorized telemetering systems to 
United Electro-Dynamics... Leeds and Northrup contracts: instru- 
mentation for power plant of Kansai Electric Power Company, Ja- 
pan, $231,000; general instrumentation for Southwestern Electric 
Power Co. plant at Shreveport, La.. $60,251; instrumentation and 
control systems for Experimental Breeder Reactor at Idaho Falls, 
$630,000. 


New firms in the industry include Oxford Corp., Buffalo, N. Y., an 
engineering development firm specializing in precision instrumen- 
tation, automatic controls and optical systems; Houston Instrument 
Corp., Houston, Tex., organized for the development, manufacture 
and sale of laboratory instruments and specialized industrial instru- 
ments for the petroleum and chemical industries. 


Hughes Aircraft, which produces, among other things, electronic 
armament and control systems, reported a ’58 sales rise to $500 
million... Bendix Computer claims a 90% gain in computer sales 
for fiscal 58, while parent company Bendix Aviation’s sales for the 
fiscal year ending Sept. 30, 1958, totaled $619 million... Statham 
Instruments reports record-breaking sales of $1,488,646 for the sec- 
ond fiscal quarter ending Nov. 30, 1958... Orders received by Elec- 
tronic Associates of Long Branch, N. J., for 1958 were expected to 
reach $14.5 million by year’s end .. . Sales in the chemical industry 
reached an estimated total of about $23.2 billion in 1958—only slightly 
under the all-time high of $23.4 billion set the previous year. 


Consolidated Electrodynamics has changed the name of its Central 
Manufacturing Division to the Electro Mechanical Instrument Di- 
vision. Republic Aviation’s Guided Missiles Division will henceforth 
be known as the Missiles Systems Division. Savages Industries, Inc., 
will cease operation of its subsidiary, Savage Instrument Co., and 
move telemetering operations to another of its subsidiaries, Wiley 
Electronics, Phoenix, Ariz. Westinghouse has consolidated a number 
of related activities into a new power control and communications 
department within the East Pittsburgh Division. 


1 








ETHYLENE 
OXIDE 
PRODUCT 


ylene oxide 


ANOTHER PROBLEM-SOLVING APPLICATION 
OF M-S-A® LIRA ANALYZERS: 


HEAVY 
LIQUIDS 











helping to keep reactors 
operating at peak efficiency 
in ethylene oxide plants 


-bed, silver-centaining catalyst. 














Schematic flow diagram illustrates direct production of eth 
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#2 é 
Ze = 
‘e ° Catalytically oxidizing ethylene to ethylene oxide? 
= co You can do it safer, at a greater rate, at less cost by 
Sec § measuring both ethylene input and ethylene oxide | 
“2 $2 product with M-S-A LIRA Model 200 Infra-Red Analyzers 
° 
ry M-S-A LIRA Analyzers can save more than they cost in a matter of 
months. And they can contribute mightily toward bringing the plant to 
peak efficiency. 
A striking example of this interesting claim is the use of Model 200 
LIRA Analyzers in processing ethylene oxide by direct oxidation of 
ethylene. In this process, LIRAs are used to measure the ethylene in 
oe relation to the oxygen input into the reactor. This in turn assures peak 
operating efficiency of the reactor. 
7 The Model 200 is also used in this process to measure the purity of 
Pt, Se ies ethylene oxide being produced as the final product. No need for manual 
cd J tests for product quality. It’s automatic. Continuous. And that’s where 





some of the biggest savings lie. Let’s face it: manpower used in process 
monitoring is expensive. So, let the LIRA do it. t 

An M-S-A Instrument Specialist will be happy to put our ingenuity to 
work on your process stream problems: safety, product quality, measure- 
ment or control. Consult him, Or write us for helpful literature, 
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WASTE AIR 
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ARY 
REACTOR 


























Explosion-proof Model 200 
has a tamper-proof lock. 
All self-checking circuit con- 
trols are easily accessible 
through the explosion-proof 
enclosure. | 








PRIMARY 
SCRUBBER 








CYCLE GAS 
COMPRESSOR 
_ | 





INSTRUMENT DIVISION 
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Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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capillary platinum clad metals 
tubing wire 


oF 


glass-to-metal thermocouple 
sealing wire 
alloys : 


oo 
©) Oo 


tubular composite platinum 
fabricated wires contacts, 
parts discs 





Quality begets quality — it’s an established axiom that premium products 
must begin with quality components. BisHop has been producing platinum 


and precious metal products since 1842 . . . precision stainless steel tubing 
since 1931. The BisHop family of metal products includes a broad variety 
of components for the designer, engineer . . . just to mention a few: 


Capillary Tubing—stainless grades, standard sizes up to .130” OD 
Platinum & Platinum Alloy Wire—#50 to #3 B& S Gauge 

Clad Metals—base and precious metals in various combinations 
Glass-To-Metal Sealing Alloys—low expansion alloys 

Thermocouple Wire—noble metal and noble metal alloys 

Tubing—nickel, stainless, platinum, special alloys up to 1” OD 

Tubular Fabricated Parts—all varieties—conventional forming operations 
Composite Wires—base and precious metals in various combinations 


Platinum Contacts, Discs, Laboratory Apparatus 


CATALOGS, DATA SHEETS SENT PROMPTLY ON REQUEST 


Begin your next design with unexcelled quality BisHop component 
materials. Write, wire or phone Malvern 3100. 





J. BISHOP & CO. 


platinum works 
MALVERN, PENNSYLVANIA 
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SPECIFICATIONS 


Rheostat: 9 x (1000 + 100 + 10 + 1 +.1) ohms, 
$ coil decades 


Limit of error: Ratio resistors: .05%. 
Rheostat dial setting: .05% + .01 ohm 
Galvanometer: Resistance: 300 ohms 


Sensitivity per mm. division: 1 microamp on 
pointer, .08 microampere on light beam index. 


Period: 2 seconds 
CDRX: 1000 ohms 
Battery: 45 volts and 6 volts 
Dimensions: 72 x 72 x 15% inches 
Weight: 17 pounds 
For additional details, write for Specification RS1071 
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WHEATSTONE 
BRIDGE 







-RUBICON MODEL 1071 


No external galvanometer or external battery needed with this new Wheatstone 
Bridge. It’s complete in itself, easily portable, yet highly sensitive. Use it for 
accurately checking resistors of any value between 1 ohm and 10 megohms. 


PRICE: $265, f.0.b. factory 


Self contained sensitivity permits balancing to .1% to 
1% megohms; .25% between 1/2 and 10 megohms. 
Provision for external battery and galvanometer to 
extend precision of .1% to 10 megohms. 

Measures resistors in the middle range (10-100,000 
ohms) by the comparison method with accuracy of 
.01% or better. 

Five-dial rheostat can be used separately as a standard 
of resistance variable from O to 9999 ohms, in steps 
of .1 ohm. 

Galvanometer can be used in other meas uremeni setups 
where a sensitive detector is required. 

Other features: fumed oak case; galvanometer auto- 
matically turned off and shorted to dampen suspension 
movement when lid is closed; heavy, bus-type wiring. 


MINNEAPOLIS-HONEYWELL, Ridge Avenue at 
35th Street, Philadelphia 32, Pa. 


Honeywell 
Fouts uw. Control 
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Now! From Annin 
...the Finest in 


=- 


' Electro-Pneumatic 
ee Actuators 


in? The Model 30,000 has been developed to provide process 

Annin S Model 30,000 engineers with a practical transducing element for con- 

H 4 verting a small electrical signal to an accurate and stable 

transducer, coupled with the Annin pneumatic output pressure. It embodies only four basic 
: sub-assemblies, which minimize motion and wear, simplify 

Domotor, gives you greater adjustment and installation. The Model 30,000 features 


full-scale zero adjustment and a wide range of span set- 


range of adjustment, unequalled tings for split range and sequencing applications. Absence 


of complex components, together with minimum installa- 


stability, and exceptional tion,contribute to low maintenance. Linearity and accuracy 


reach a new high in electro-pneumatic transducing with 


dynamic characteristics the Model 30,000. Technical data on request 


VAanin VALVES 


THE ANNIN COMPANY Division of The Annin Corporation 


Send for your copy : 
1040 S. Vail Ave., Montebello, California 


of Annin's new Catalog 1500-D 
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Your FISHER/MAN otters you 


| SPEEDY DELIVERY 


From the Factory Stocked 





FISHER SUPERMARKET 


Where you can shop by phone, wire or TWX 





Type 4150 and 4160 
Wizard II Pressure 

















a Controllers 
Type 657-A with maatig me Y and 
3500 positioner Level-Trols 
4 
} ‘ } 
| 
Type 95-H Pressure Type 630 ‘'Big Joe”’ Series 99 Multi- 
Reducing Valve Field Regulator i Purpose Gas Regulators 
j 
| 
: | 
a ' 
| 
: | 
Type 655-A Pres- | Series 620 and 621 Series 298T Gas 
sure Regulator | Farm Tap Regulators Regulators 





Series $100 and 730 | | Type 92B Pilot 








Series 67FR Combina- 


tion Filter-Regulator Operated Steam 


Reducing Valve 


Service Regulators 


rT 


iy 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 
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This “supermarket” availability of 
Fisher Control Valves and Controllers 
makes your delivery problems a thing 
of the past. Fisher keeps a stock of the 
equipment at left always on hand 
ready to ship to you at hourly notice. 
This means emergency requirements 
are met without costly delivery delays. 
This stock of control equipment in- 
cludes all the most popular types in 
standard sizes. 


In addition to the large factory stock, 
the Fisher offices in the column to the 
right which are starred carry a big 
selection of Fisher equipment in in- 
ventory to assist you. 


Fisher constantly reviews the stock 
carried in the Supermarket and adds 
new items from time to time when 
your needs indicate. 


Phone, wire or TWX (Marshalltown 
578 or 579) and Fisher will have your 
order en route in a matter of hours, 
Saturday and Sunday excepted. 


SINCE 1880 
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Now, for emergency 
needs contact 


or the representatives 
listed below. 


*AMARILLO 
Vinson Supply Company 
*ATLANTA 
J. M. Smither & Company 
BALTIMORE 
The Rhodes Controls Company 
BIRMINGHAM 
Joseph W. Eshelman & Company 
BOSTON 
Clarence B. Petty & Company 
BUFFALO 


W. J. Sommers Company 
*CALGARY-EDMONTON 
Barber Engineering & Supply Company 


CARACAS, VENEZUELA 
Sinclair Spence 


*CHARLOTTE 

Robert E. Mason & Company 
CHICAGO 

General Meters & Controls Company 
CINCINNATI 

H. T. Porter Company 
*CLEVELAND 

A. E. Ehrke & Company 
*DALLAS 

Vinson Supply Company 
*DENVER 

Joy & Cox, Inc. : 
*DETROIT 


DuBois-Webb Company 
*HOUSTON-CORPUS CHRISTI 
Puffer-Sweiven Company 

INDIANAPOLIS 
Acme Engineering Agency 
KANSAS CITY 
Sullivan-Mears Company 
*LOS ANGELES 
B. R. Jones & Company 
LOUISVILLE 
Allan K. Cook Company 
MARSHALLTOWN 
R. S. Stover Company 
MEMPHIS-NASHVILLE 
Johnson & Scott 
MEXICO, D. F. 
Babcock & Wilcox de Mexico 
MILWAUKEE 
W. D. Ehrke & Company 
MINNEAPOLIS 
R. G. Read & Company 
MONTREAL 
Process & Steam Specialties, Inc. 
*NEW ORLEANS-LAFAYETTE 
John H. Carter Company 
NEW YORK 
Crabbe & Stebbins Company 
*“ODESSA-FARMINGTON 
Vinson Supply Company 
PHILADELPHIA 
Clifford B. ives & Company 
PHOENIX 
Cone & Wallace Company 
PITTSBURGH 
J. G. Chilcoat & Company 
PORTLAND . 
R. H. Brown & Company : 
RICHMOND ' 
W. H. Kidd Company 
*ST. LOUIS 
H. D. Hale & Com>any 
SALT LAKE CITY 
Williams, Gritton & Wilde 


*“SAN FRANCISCO 
George R. Friederich & Company 


*SEATTLE 
Power & Controls, Inc. 
*SHREVEPORT 
John H. Carter Company 
TORONTO 
George W. Beecroft & Company 
*TULSA 
Vinson Supply Company 
VANCOUVER 
Northern Columbia Process Equipment 
Company % 


*WICHITA-LIBERAL re 
Sullivan-Mears Company *. 
WINNIPEG ‘ ot 
Mechanical Valve & Engineering Spec. vues 

be 2 
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& INSTRUMENTS AT WORK 


. . « Short stories about real applications 


Close up of 
Decker absolute 
pressure gage. 
Diaphragm unit 
is on right; T-42 
ionization trans- 
ducer is glass 
tube behind 
post. Latest elec- 
tronic package is 
on left. 


Measuring 





Pressures 50 Miles Up! 


As part of the International Geo- 
physical Year —“IGY,” the US Naval 
Research Laboratory has fired many 
Aerobee-Hi rockets from 25 to 75 
kilometers (15 to 46 miles) up into 
the rarified atmosphere to obtain sci- 
entific data. One problem, complicated 
by the very low pressure range plus 
rigid weight and space restrictions, was 
the accurate measurement of pressure- 
height relations at these great altitudes. 


Two years ago, this job was assign- 
ed to the Decker Corporation of Phila- 
delphia. Up came Decker engineers 


3 5 ® 


j 


with a new absolute-pressure gage es- 
pecially designed for airborne appli- 
cations. Due to the very-small pressure 
forces on its diaphragm, the gage uses 
a capacitive transducer to measure 
diaphragm motion. 


The entire instrumentation for five 
separate channels of pressure measure- 
ment is packed into less than 1/4 
cubic foot, at eight pounds weight, in- 
cluding batteries and power supply. 
These gages have successfully obtain- 
ed pressure-altitude data on several 
Aerobee-Hi rocket flights. 








Close up of pilot pressure section (lower) and static 


pressure section (upper) of Aerobee-Hi rocket instru- 
mentation. Five T-42 absolute pressure gages are used. 
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oe | WHERE YOU WiLL GET 

y | THE GREATEST RETURN 
FOR YOUR 
PROMOTION 
DOLLARS. 













ISA 


CONFERENCE 
and 
EXHIBIT 













*“ORKY” POINTS THE WAY 
TO GREATER PROFITS. -- 


RESERVE SPACE NOW 


FOR THE 








14th ANNUAL 
CONFERENCE AND EXHIBIT (INTERNATIONAL) 7 
SEPTEMBER 21-25, 1959 : 
Pp 
INTERNATIONAL AMPHITHEATRE * CHICAGO 
* “ORKY” —the electronic oracle : 
FOR EXHIBIT INFORMATION, CONTACT: FOR ALL OTHER Ss ae CONTACT: " 
Fred J], Tabery, Exhibit Manager W. H. Kushni ck, Executive — 
3443 South Hill Street Instrument Soc cog oy td i 
Los Angeles 7, California 313 Sixth Ave 
Richmond 9-1091 Pittsburgh 22, Tcesiiensts 
Instrument Society of America ATlantic 1-3171 
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American Cyanamid 
CONTROLS BOILING-POINT RISE 
= - WITHIN 1/20th DEGREE C... 








by unique narrow-span DYN ALOG Electronic Controller 


Temperature difference control within 2 of 0.1°C — 
that’s what American Cyanamid demands for proc- 
ess evaporators at their Organic Chemicals Plant in 
Bound Brook, New Jersey. Boiling-point rise must be 
held at 108.5°C, since even slight variations affect 
product quality. 

A Foxboro Dynalog Recorder-Controller, with full- 
scale span of only 5°C, provides the close control 


American Cyanamid requires. Control is held con- 
tinuously within 1/20th of a degree of set point — 
with chart records for proof. 

Cyanamid’s Narrow Span Controller was installed 
in 1955. It’s been running continuously ever since, 


virtually unattended. The only servicing or mainte- 
nance required on the Dynalog has been re-inking 
and chart changing. 

Get the complete story on the exclusive Dynalog 
Controller, with full-scale spans as narrow as 5°F — 
the narrowest span available to industry today! 
Write for Bulletin 20-10. The Foxboro Company, 
342 Neponset Ave., Foxboro, Mass. Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF. 


DYNALOG ELECTRONIC INSTRUMENTS 
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— “know” the difference. They 
do their best with accessories designed 
for them by an instrument manufacturer. 


It takes an instrument man to make the 
perfect match between instruments and 
accessories. Your Honeywell instrument 
sales engineer knows your process and its 
controls, and which accessories are best 
suited to both. He can choose from a broad 
line of charts, inks, thermocouple wire, 
wells and protecting tubes. 


Additional advantages gained from buying 
Honeywell accessories are convenience, 
economy and single-source purchasing. No 
shopping around. No need to “‘mix breeds.”’ 
And you can be sure that whatever you 
buy will be right for the job. Your Honey- 
well instrument sales engineer will see to 
that. Call him today .. . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
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*..Our instruments 
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like Honeywell 
accessories, too 


Here’s one product from the com- 
plete Honeywell accessories line: 


CAST IRON 1/C 
PROTECTING TUBES 


{ a) This is one of the protecting tubes 
recommended for use with molten 
a&!uminum or die casting 
applications. It can be used at 
maximum temperatures of 1300° F. 
in oxidizing atmospheres, and 
1600° F. in reducing atmospheres. 

| Available in standard lengths of 
12, 18, 24, 30 and 36 inches. 


All Honeywell cast iron protecting tubes 
are Beta-gage checked for uniform 
he concentricity . .. assuring maximum life. 
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EXPANDING 


OF SPACE 


New noise microphone reports 
sonic damage to missiles in flight. 


Lockheed has an extensive research capability in 
the development of transducers and instrumenta- 
tion for missile and spacecraft applications. 

Under investigation are the properties of liquids 
and certain rubber-like solids as a function of am- 
plitude and frequency of excitation; research and 
piezoresistive materials such as silicon, germanium, 
and indium antimonide in an effort to develop bet- 
ter transducers; research on capacitive methods of 
measuring extremely small displacements to 10°!” 
inch, and on a variety of other physical problems. 


Lockheed MISSILES AND SPACE DIVISION 


(left) Research and Development facilities 
in the Stanford Industrial Park 

at Palo Alto, California, provide 

the latest in technical equipment. 


(right) Ultrasonic temperature probe 
measures speed of sound in various gases — 
another Lockheed contribution. 


Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation’s 
most interesting and challenging basic research and 
development programs. Write: Research and 
Development Staff, Dept. B-24, 962 W. El Camino 
Real, Sunnyvale, California. 


“The organization that contributed most in the past 
year to the advancement of the art of missiles and 
astronautics.” 


NATIONAL MISSILE INDUSTRY CONFERENCE AWARD. 


y 
/ SUNNYVALE, PALO ALTO, VAN NUYS 

/ SANTA CRUZ, SANTA MARIA, CALIFORNIA 

/ CAPE CANAVERAL, FLORIDA 
/ ALAMOGORDO, NEW MEXICO 
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Helps you from the 

time you start 
thinking instruments 
=~ through installation 
~ for as long as 
the job requires 











A Bristol Field Engineer is the man to 
call when you first start thinking about 
instrumentation. Located in a nearby 
Bristol office (they blanket the U.S. and 
Canada) he calls at your plant to assist 
you in planning your proposed installa- 
tion. No obligation. 


Application Engineers, specialists 
in the abilities and limitations of every 
type of instrument, and Process Special- 
ists, experts in instrumentation tech- 
niques in varied fields can be called in 
where necessary. They insure you the 
right instrument, installation and oper- 
ation for your specific job. 


Service Engineers to keep your in- 
struments operating perfectly are “on 
call” often within a few hours. They 
install, check and adjust instruments in 
your plant. 


Periodic Check-up Service at reg- 
ular intervals is also available. 


Bristol’s Instrumentation Schools 
for customer engineers help train your 


gue Bristol’s 7-point coast-to-coast field service 


own technicians in instrument operation 
and maintenance. 


Factory Repair Service at San 
Francisco, Los Angeles, Chicago, Hous- 
ton, Waterbury and Toronto has all fa- 
cilities, parts, experience to properly 
repair, recondition and remode] Bristol 
instruments. Each instrument recondi- 
tioned carries a new instrument war- 
ranty. 


Fast Parts Service is assured by the 
Bristol practice of stocking service parts 
that may be needed in emergencies in all 
38 Branch offices. You get fast action 
from a near-by source. 

These big extras you get with Bristol 
instruments are good reasons—over and 
above outstanding basic instrument 
quality—why every Bristol installation 
gives such high accuracy and precision 
performance over an extremely long serv- 
ice life. To find out more about Bristol 
instruments or service, write: The Bris- 
tol Company, 129 Bristol Road, Wat- 
erbury 20, Conn. 8.17 


ey Fe i &. F oO L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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LEARN COMPUTER 
TECHNOLOGY AT HOME 


‘ yes 4 : ey - 











Learn basic theory, 
operational aspects and 
applications of analog 
and digital computers 
with proven home study 
courses from the Philco 
Technological Center 










Expand your knowledge to keep pace with the rapidly ad- 9 proven courses available 

— science = per womoe yer ape es new aman sd Bie 

and techniques of analog and digital subcomponents an 

systems. . Ra these em heoee study ae that give Choose your course and start now! 
a comprehensive and practical coverage of all types and 
makes of computers. Courses cover basic theory, computa- 
tional perme ngpetd pe ... installation, mainte- 


functions are performed by mechanical, electro-mechanical and 
electric devices in analog computers—information vital to 
specialists in instrumentation and automatic control. 


1 INTRODUCTION TO ANALOG COMPUTERS. Learn how mathematical 
a 


nance, operation and manufacturing techniques. 


Computers play vital role in instrumentation, 
systems and automatic control 


This powerful, new concept has swept into the field of 

industrial instrumentation as it has in on instrumenta- 

tion. Computational > tng, are being utilized more and 3 AUTOMATIC DIGITAL COMPUTERS. Get a comprehensive under- 
oe 


analog computer systems . . . applications related to everyday 
problems which must be solved by the experts in modern 
industry. 


3 ANALOG COMPUTER SYSTEMS. Study practical applications of 
a 


more each day to analyze, design and process information standing of digital computers . . . use binary arithmetic and 
and computers of many forms ultimately become a com- Boolean algebra . . . learn programming and maintenance of 
ponent part of in-plant instrumentation and automatic con- digital computers used in many industrial applications. 

trol systems. Today’s instrumentation engineer must be 

prepared for this new responsibility. Mai! Coupon Today for 


You benefit from the experience gained 
from 17 years in electronics training 
and technical assistance 


Complet e Information (NO OBLIGATION) 














The Philco Technological Center is a department of Philco Hi THE PHILCO TECHNOLOGICAL CENTER CAG I 
TechRep Division, which has been providing electronics | 22nd and Lehigh Avenue, Philadelphia 32, Pa I 
training programs and technical assistance to the Armed | : . sient I 
sk gn ii chen at. oe J Please send free booklet and complete course information on your 
< h > 
a comprehensive knowledge of the computer field. |, ree ae i 
i |] Also send information on your Semiconductor Course, Transistor 
| Principles and Practices. 
PHILCO _o— 
| COMPANY POSITION 
TECHNOLOGICAL ! ; 
CENTER oe ! 
N 22nd and Lehigh Ave. J city STATE i 
Philadelphia 32, Pa. ! i 
—_ ee Se eS ee 
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o 
Bendix” G/5 | 
In use now, as a part of several systems, the Bendix G-15 


° | 3 has proven itself the ideal digital computer for data reduction 
the 1d eal compute and control. Its high speed... versatile command structure... 
widely varied methods and means of input and output... 


> . . . . 
small physical size...and its low cost, all contribute to the reason 


<¢ 7 > 

for “on-line | 
why the G-15 is being selected for use in more and 

more on-line applications. 
data (ROA AST 71724 and control _ The G-15 is the fastest general purpose computer in the low 
price field. For real-time control applications, this speed is often 
important. In at least one case the G-15 has been chosen 
for real-time computation where only a million dollar computer 





has ever been used before. 








The versatility of the G-15’s basic programming system con- 
0 Process controls tributes heavily to its ability in on-line applications. Commands 
TYPICAL @ Missile tracking and impact prediction systems — are available for shifting with tally, extracting and assembling of 
| SYSTEMS © Engine test stand data reduction and control words, overflow indication, branching, block data transfer, 
fe ; and many other special functions valuable in on-line use. 
WHERE © Wind tunnel data reduction and control ; — Py ieee a ase aongea 
Perhaps of greatest importance is the computer's unique variety 
THE G-15 © Real time position determination for mobile é ae ae < 
CAN BE oitieiily Riiusliicen ties of input-output possibilities. The basic G-15 includes an 
Ssile y # sites iN 
: electric typewriter for input-output and control, as well as a 
USED © Machine tool controls and many other open i : , 
unl dosed loop eyteme , paper tape punch and magazine loaded high-speed photoelectric 


tape reader. Punched card, and magnetic tape units are 

available and all may be connected at the same time through 

the computer’s buffered input-output registers. 

Other devices such as A to D or D to A converters may be | 


connected simultaneously or in place of the above mentioned 


A —> D Converter D —> A Converter accessories, and operated under control of the computer. , 
Finally, information can be directly written on or read from the 
Direct memory drum, under control of special external devices. 
Memory 
Connections 


Note that all of these methods of input and output 
can be utilized without any modification of the computer. 
Connectors are provided on the rear of the G-15 for 
each type of input and output described. 





Photo Tape Reader 
and Punch 


If ruggedness is required, the G-15 can prove an enviable record. 
Two of them have been in use for well over a year bolted 





Curve 


Communications 
Devices, Etc. Plotter directly to the deck of a ship, and have shown a performance 
: record to be envied by any computer based on solid ground. | 
During a recent six months period the average up-time for all of 
the over 100 Bendix G-15’s in the field was 95.4%. 
G-15 The G-15 is compact, too, occupying just six square feet of 


floor space. Of course, it can be used as a powerful general 
purpose computer, as well as for on-line applications. A variety of 





simplified programming systems is available, including the 
renowned INTERCOM 1000, which can be used after 

four hours training or less. 

The reasons are many... but the fact is that more and more G-15’s 





. are being leased or purchased for on-line use. If you would 
F Se, like to discuss your own requirements, we would be pleased to 


work with you. Write Department 7-6 for information. 






“Ged 


DIVISION OF BENDIX AVIATION CORPORATION 


Card Reader-Punch 





LOS ANGELES 45, CALIFORNIA 
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Glace Engineering Corporation 


/FLORIDA FISHING TACKLE , Mfg. Co. Inc. & ra 
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ON CORPORATION 








Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 





fing f-L-n9L 
¢f \ GALLAGHER COTTON MILLS 
ER anDd ASSOCIATES 





ST. PETERSBURG CHAMBER OF COMMERCE 





Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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ANOTHER NEW PRODUCT 


ADJUSTABLE PROPORTIONAL BAND 
Heoctle»| LIQUID LEVEL CONTROL 


oo with adjustable level ranges up to 0-200” 


Here is a new differential pressure-type liquid 
level control pilot that combines the wide adjust- 
able level ranges in the table shown below with a 
2-20” or 7-25” adjustable proportional band. 









































ADJUSTABLE ADJUSTABLE CONTROL 
LEVEL RANGE — PROPORTIONAL BAND PILOT 
INCHES (INCHES, H2O) TYPE 
0-40 or 0-87 2-20 LAP 
0-30 or 0-91 2-20 LABP 
0-200 7-25 LAUP 





Maximum Static Pressure — 300 psi 
One Knob — Easy Adjustment 
A single knob adjustment quickly sets the propor- 
tional band where you want it, even while the 
system is in operation. The liquid level is main- 
tained constantly within that band until you 
re-set the contro] pilot for new conditions. 


Applications 
Leslie-Level-Matic Control Pilots are used in 
either open or pressurized vessels to control the 
level of virtually any liquid including water, gas- 
oline, oil and chemical solutions. The new control 
pilot is particularly useful to maintain constant 
levels where there are high flow rates through 
vessels with small cross sectional areas. 





Float Cages Eliminated 

There are no floats or cages needed for Leslie- 
Level-Matic Control Pilots, and no torque tube 
seals, stuffing boxes, or thermohydraulic systems. 
All of the primary control elements are in one 
place and may be installed with a fraction of the 
effort and cost required for displacement-type 
controllers. 


Vibration-Proof, Dependable 
All of the dependability factors for which Leslie 
products are so well-known are incorporated in 
this new control pilot, as well. Rugged, accurate, 3 
stable — it is unaffected by normal vibration or proportional band ad- 
turbulence. - q justment permits setting 
in a matter of seconds. 


Knob and indicator-type 


More Information 
Send for Engineering Data Sheet de- 
scribing this new Control Pilot and 
outlining its principle of operation. 


REGULATORS and CONTROLLERS 


674 


LESLIE CO., 215 Leslie Building, Lyndhurst, New Jersey 
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Editorial 





NUMBER 2 





VOLUME 6 





The Cross-Over Point 


As technical changes progress in their cycle of industrial application there comes a time when 
they become significantly important to many people. The history of American industrial progress 
is filled with cases of the profound influence which new machines and new techniques have had on 
the basic thinking and society of people the world over. At the point where industrial technology 
begins to affect the man on the street, the politicans, economists, industrialists, and labor leaders 
start to involve themselves. 


Automation is now at the point where it is deeply involved with national and international poli- 
tics and economics. While newspaper headlines are less dramatic and the evils of automation are 
not preached so often, the influence which more automation will have on our economy and world 
trade is a factor for serious thought. The implications are so complicated that it may be impossible 
for a single industry to adequately cope with an evaluation of the problem. Perhaps a comprehen- 
sive study should come from the combined efforts of the federal government, private industry, and 
organized labor. 

There are five major forces working in different directions to influence automation. The varia- 
tions in each are both interesting and significant. 


1) The average American has been psychologically oriented toward more automation and actively 
encourages more rapid advances in mechanized industrial processing and manufacturing. He ap- 
parently believes that the greater production through automation will not seriously increase unem- 
ployment and that mass production will result in lower prices. Yet to be disputed, he thinks 
purchasing power will be maintained. Strangely enough the average American and the average 
Russian have similiar outlooks in this regard. 


2) The money men across the country have indicated there is sufficient capital and economic 
resources to expand automation very quickly if it is desirable and profitable. 


3) On the other hand businessmen apparently feel that it would not be profitable or politically 
expedient to have extensive automation now. They don’t deny that it is desirable to produce more 
goods at lower prices. Industrialists have been accused of considering it more desirable to produce 
smaller quantities of higher priced goods, with greater profit margins, than to produce greater 
quantities of lower priced goods at lower profit margins. They are equally concerned that rapid 
automation will bring widespread unemployment, excesses of unsaleable goods, and political in- 
stability. They favor a slow and controlled increase in automation. 


4) Politicians across the board believe that widespread automation will bring unprecedented un- 
employment. One can get figures as high as 15 million. Regardless of our resources and finances, 
and the threat of rapid advances in the Soviet industrial economy, they oppose widespread automation. 


5) It is increasingly obvious that the “cold-war” is shifting from the military to the economic and 
trade front. If Russia goes ahead full speed with automation and America puts on the brakes, the 
results to our economy can be dangerous. If successful, Soviet controlled economy can dictate the 
purchasing power and distribution of mass produced goods to vast numbers of luxury hungry people. 

Serious problems call for serious consideration. Simplified solutions are the result of complete 
understanding. 
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This new type control produces high-gain, precise regulation of loops con- 


taining long dead-times, yet without sacrificing stability. It uses a minor 


feedback loop around its controller, containing either memory devices 


or an analog of dead time, which passes only the higher frequencies. 


Minor-loop output — the difference between the system output which 


would exist without dead time 


and a model system output with 


dead time—is introduced as negative feedback to the controller input. 


A Controller 


to Overcome Dead Time 


by Professor Otto J. M. Smith 
Electrical Engineering Division 


University of California, Berkeley 


MANY PROCESS CONTROL loops contain pure 
dead time (transportation lag or flow time). Such 
loops are difficult to stabilize with conventional three- 
mode control. A rule of thumb for the permissible 
gain in simple proportional control concerns the ratio 
between the largest system time-constant and the dead 
time: if this time-constant is relatively small, and the 
dead time significant, it is difficult to get accurate 
control by using high loop gain. 


Typical Dead-Time Examples 


Typical of industrial processes containing dead time 
is the cold rolling mill (Figure 1). Steel plate 80 
mils thick is rolled down to 9 mils through 5 rolls. 
The first roll smooths out variations in thickness in 
the incoming sheet. An X-ray thickness gage following 
the roll measures the sheet thickness and a controller 
adjusts the pressure on the rolls to attempt to keep 
the thickness constant. The spacing between the rolls 
and the gage is six feet. This represents a time delay 
of 0.5 to 5.0 seconds, depending on the sheet speed. 
Pressure changes on the first roll are propagated slow- 
ly as thickness changes through the entire system, so 
the first roll is used primarily as a regulator, and not 
as a fine control. To stabilize such a long dead-time, 
a periodically-sampled system usually is used for the 
first roll control. The method described in this paper 
would be applicable here.*:* 


2. 3Superior numbers indicate similarly numbered references at the end 
of this article. 


In Figure 1, the sheet continues through four more 
rolls. After the final roll, a second X-ray gage meas- 
ures its final thickness. This value should be held to 
close tolerances. Two methods are available for cor- 
recting thickness. If the tension on the takeup roll 
is increased, the thickness will diminish. Or if the 
pressure on the final rolls is increased, the thickness 
will diminish. In either case, the dead time in the sys- 
tem is that represented by the six foot distance between 
the final rolls and the X-ray gage, (0.05 to 0.5 seconds). 

A second example of a dead-time process is the 
viscosity blender (Figure 2). Two oils of different 
viscosities are mixed to produce a desired viscosity 
at the discharge. The viscosity is measured automat- 
ically, and the pumping rates are adjusted to correct 
for the error. This negative feedback loop can be un- 
stable if mixing section flow time is too long. 

This system can be improved greatly by introducing 
a power-actuated single-point turbulent mixer. The 
measured resultant viscosity at this point is used for 
high-gain proportional control which adjusts the high- 
frequency transient characteristics of the pumps. The 
flow distance is made as small as possible, and the 
discharge viscosimeter is used only for the reset rate 
for the pump controller. Even with the best possible 
pumping system, there may be an excessive dead time 
between the pumps and the discharge. 

A heat exchanger is another common component 
that can have excessive dead time. The open-loop trans- 
ient response of such systems is like the curve of Fig- 
ure 3. The optimum closed-loop control for these cases 
is derived as follows. 


Closed-Loop Block Diagram 


In the block diagram for a conventional process 
control system (Figure 4), the input is the fixed set- 
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point 6; from which is subtracted 
a signal proportional to the meas- 
ured value of the output controlled 
variable @,. The controller ampli- 
fies this error and delivers a signal 
to a valve in the system. The trans- 
fer function of the valve and the 
system is grouped into two func- 
tions of frequency G, and G», and 
two dead times T, and T,. The 
controller G has proportional plus 
rate plus reset control. The dy- 
namic functions G,; and G, have 
time constants of the same order 
of magnitude as the dead times 
T, and T,. Unfortunately, for this 
system as shown, there is a maxi- 
mum reset rate which cannot be 
exceeded without stability diffi- 
culties. 


80 MILS 


om 


5000 FT 
MIN 


OIL RESERVOIR 
IVPE A 


The New Control Method 


The first step in designing a 
system which can have either a 
much narrower proportional band 
or a much faster reset rate is to 
draw the block diagram of the 
system as it exists, except for the 
dead times (Figure Sa). Using 
this block diagram as a basis for 
determining the controller settings 
G;, the reset rate, proportional 
band, and rate adjustments are 
calculated to give the maximum 
speed of recovery from a disturb- 
ance, and the closest possible con- 
trol of the outpu: variable 6, with- 
in the limitation of stability. The fictitious process 
which we have used here can be called the “minimum 
phase analog” of the actual process, and the controller 
setting G; will be called the “optimum minimum phase 
control.” 

The second step is to convert a statement of the 
optimum mode of control into a diagram showing 
the physical arrangement of the components. Figure Sb 
is a statement of the optimum mode of action desired 
of this controller. It starts with the optimum minimum 
phase loop shown in Figure 5a. The output of this loop 
goes through the unalterable system dead time. Com- 
pensation for the unknown system disturbances is 
shown introduced into the feedback loop. The con- 
troller is not able to detect system disturbances 64 in- 
stantly, but must wait until the disturbance actually ar- 
rives at the system output and changes the value of 
the controlled variable. For this reason, disturbance 6, 
has been delayed by the dead time T, before being 
introduced into the optimum minimum phase loop. 
Thus, the best that can possibly be done is to bring 
the output to equal the set-point in a time equal to 
the dead time of the system after the error has been 
measured. 
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Figure |. The cold rolling mill is typical 
of processes containing dead time. 
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Figure 2. Dead time is characteristic of viscosity blenders, and depends on 
distance and velocity between control pumps and point of sampling. 


Figure 5b contains a third statement: we can onlv 
measure the output variable and so must operate witn 
a negative feedback loop from this point. The negative 
feedback loop has been introduced around the system 
as a whole and a compensating positive feedback loop 
has also been introduced so that the optimum control 
which was postulated will not be disturbed. This, of 
course, is not the way the system will be built, but is 
only a statement of the mode of action desired. 





Figure 3. Open-loop transient response of systems 
with dead time. (This curve is analyzed in the 
Appendix.) 
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Figure 4. Block diagram of a conventional closed- 
loop process control system. 


By means of block diagram substitutions, the con- 
structional arrangement will now be derived. The out- 
side negative feedback loop in Figure 5b will be left un- 
altered. The positive feedback loop will be “shrunk” in 
size until it coincides with the inner minor feedback 
loop, and then these will be combined (Figure 5c). 
First, G, and G, were moved after the branch point 
in Figure 5b so that they could be combined with the 
dead times in the manner in which they actually existed 
in the system (Figure 4). This resulted in G, and G, 
also appearing in the inside minor feedback loop. Nex:, 
the positive feedback loop encompassing the entire sys- 
tem was changed from originating at the output 6, to 
originating ahead of the disturbance 64. This resulted 
in the minor loop with the transference FG,¢-*7? 
(Figure 5c). 
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Figure 5. Block diagrams showing three stages in 
derivation of the new-type control. 





The third step is to move the branch point for this 
loop from the output of the T, dead time to the input 
of the T, dead time. This results in a minor feedback 
loop transference of FG,;G,e~*'7*7*), Combining the 
two minor feedback loops results in the final system 
shown in Figure 6. 

The final system deviates from the optimum mini- 
mum phase control shown in Figure 5a through the 
addition of a single feedback loop from the output of 
the controller (before the control valve), back to the 
input of the controller at the point where the error 
between the set-point and the measured variable is 
amplified. This minor feedback loop has for its main 
characteristic the transfer function 1 —e~*'7!*7*), If 
the controller should deliver a step function, this step 
function would appear in the output of the minor feed- 
back loop only for the time T;+T,., and then would 
disappear, there being no further signal passed. The 
minor feedback loop, therefore, is a pulse generator 
which passes only high frequencies and does not pass 
any low frequencies, and does not alter in any manner 
the precision of the system. It makes possible the set- 
tings of the controller G; exactly equal to the opti- 
mum minimum phase settings, even though the con- 
troller is operating on the actual system including long 
dead-times. Also included in the minor high-frequency 
feedback loop is the transfer function F G,;G2, which 
is a miniature model of the minimum-phase or time- 
constant parts of the system.’ 

This minor stabilizing loop may also be described 
as the difference between two models of the actual 
process. One model is a minimum-phase model in- 
cluding all of the parts of the process except the dead 
time, and the other is the non-minimum-phase model in- 
cluding all of the parts of the process. The difference 
between these two models provides the appropriate 
stabilizing function for the controller. 


Dead-Time Models 


One difficulty in applying this control method is 
the scarcity of good, reliable, dead-time models in very 
small sizes. Electrical transmission lines can be used 
for delays of microseconds. Electrical artificial trans- 
mission lines made of inductances and capacitances can 
be used for delays of times much longer than this, but 
they require a considerable amount of electronic equip- 
ment, and this does not lend itself readily to trouble- 
free installations in remote areas. A reliable mechan- 
ical dead-time component, used in the sheet-steel 
industry for a considerable time, has a rotating 
disk in which are placed a large number of metal pegs. 
These pegs can be shoved axially through the disk in 
accordance with some input signal, and their position 
read by means of a mechanical feeler at a considerably 
later time, depending on the speed of motion of the ro- 
tating disk. An adaptation of this memory device has 
been built at Shell Development Company in Emery- 
ville, using a tiny air motor to position the pegs, and 
a feeler to read their position and operate a position- 
to-pressure transducer. (See pg. 459, ISAJ 10/57). 
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Process Controller 

A component can be designed to be added to a 
pneumatic process controller, which is far superior to 
any available controller. This component would pro- 
duce the function 1—¢~*7!*7?) shown in the minor 
loop in Figure 6. To design a component of this sort 
with a minimum of mechanical complexity, one should 
use the new techniques of network synthesis called 
the “potential analog method.” ® 7:5 

A good approximation to a dead time T is the func- 
tion 

(1-9) Ela P +97 (1) 
(s—a,) [(s+ a, ye + w,*] 

Figure 7 shows the Laplace s-plane pattern of poles and 
zeros for this function. These poles and zeros lie on 
an ellipse which has a ratio of @, to , of r. For 
an optimum wave shape of the step transient through 
this dead time with rapid rate of rise and without many 
oscillations, a good rule of thumb is that r=5/2n 
where 7 is the number of poles used. 

The phase lag at the maximum useful frequency 
®, iS 


nx na nm 


eS SS ee 2) 

Pm T+r  1+35/2n 

Since the phase lag at ,, for a pure dead time T is 
Qn = oT (3) 


the maximum frequency for which Eq. (1) is a good 
approximation to the dead time is 


nn 
On = = 
T (1+5/2n) 
The horizontal intercept of the ellipse in Figure 7 is 
then 


(4) 


5x 
2T (1 + 5/2m) 
The poles and zeros are spaced uniformly in the ver- 
tical direction in the s-place, consequently, 


(5) 


am — 7», = 


®, = + 20,,k/n (6) 
— 
/ 4k? 
a, ~~ ay 1 On comme (7) 
F VV n*® 
where k=1, 2,..., (m—1)/2. 


In eq. (1) and Figure 7, an m of three is used. This 
representation, for many process controls, is far su- 
perior to a six time-constant approximation, and should 
be adequate. If, however, the maximum phase lag avail- 
able in the useful frequency band is not high enough, 
then a larger value for » must be chosen. 

The component to be built in the controller is not 
the dead time **” but the pulse function of 1] —e*?. 
The pulse function has the same poles as the dead 
time; that is, the same values of s will make each 
function go to infinity. The zeros of the functions are 
different, however. The zeros of the pulse function are 
equal to the roots of 

1—e—T=0 (8) 
This is true when ©&*7 =+1/ of 
s=+j2xk/T, k=0,1,2,... (9) 


February 1959, Vol. 6, No. 2 


MINOR HIGH FREQUENCY 


LOOP AROUND CONTROLLER 


FG,G, (I- «* 


Figure 6. Final form of the control system to over- 
come dead time. 
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Figure 7. Laplace s-plane pattern of pulse-function 
poles and zeros. 
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Figure 8. Block diagram of circuit to product pulse 
function. 
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The poles and zeros of the pulse function are also 
shown in Figure 7. For the specific pattern considered, 
the zeros are on the © axis at the origin and at + 
6.28/T rad/sec. The poles include one on the real axis 
at — 4.29/T and the complex pair, — 3.2/T + 7 3.42/T. 

Note that the ratio of the transient frequency of the 
complex poles to the frequency of the zeros on the 
axis is 3.42/6.28 for the value of r of 5/6 chosen for 
Figure 7. This ratio is relatively invariant for different 
values of r. It becomes exactly 0.5 when r is unity and 
the ellipse is a circle. Variations in r effectively change 
only the horizontal width of the ellipse in Figure 7. 

The pulse function shown in Figure 7 is constructed 
with a twin-tee or parallel-tee circuit (Figure 8). Cir- 
cuit A is a twin tee which generates the two complex 
zeros shown on the ® axis in Figure 7. The circuit 
has two real poles which are converted into the two 
complex poles shown in Figure 7 by closing a neg- 
ative-feedback loop around the twin tee, with a small 
amount of loop gain and an extra phase-shift pole. In 
order that this network shall deliver a pulse of unit 
height for a unit step input, the feedback path has a 
small amount of attenuation. 


k,=K/(1+K) (10) 
Where the loop gain is 
K=k,k, (11) 
the open loop transference is 
kyk,(1+5*T*k 
KG = oth (12) 


(1 +5T,) {1 + 2sT (1+) + 8°T*k} 
The closed-loop poles are given by the roots of 
KG=-1 (13) 


This cubic can be solved approximately by neglecting 
the s° coefficient, or it can be solved by root-locus 
techniques, specifying that two of the roots shall be 


iT ,\/k =—0.5 + 70.52 and 


52T1\/ k= — 0.5 — 50.52 (14) 


The phase shift at these closed-loop pole positions is 
only about —150° due to the bridged tee network alone 
when & is 1.0, and about —/60° when & is 10. T, 
increases the phase shift to —180°. To keep T, small, 
k should be large. After selecting &, select T, to make 
the phase of G equal —180° at 5s; or 52. Then select 
K to make the magnitude of KG equal unity at s; or 5). 

The following values will produce the desired com- 


plex poles: 


k 16 
K 4 
ky 5 
ke 0.8 
T1 T/8x 
T, ge ha 


i 

Circuit B generates the origin zero and the real pole 
(Figure 7). Note that circuit B is a high-pass filter 
and significantly attenuates the low-frequency com- 
ponents. So, it is not important that either the input 





to or the output from the minor feedback in Figure 8 
have good low-frequency characteristics. 


Analog Circuits 


The electrical analog of the individual circuits in 
each block are shown in Figure 9 with the design para- 
meters necessary to produce the pulse function. 

The pneumatic components for the block diagram in 
Figure 8 are shown in Figure 10. The twin tee has one 
circuit with two orifices in series and fixed capacity 
connected to the center point. In parallel is another 
circuit which passes only high frequencies. It has two 
double-ended capacities in series. Each is made of a 
fixed capacity which is separated into two parts by a 
very-low-spring-constant sylphon bellows. At the com- 
mon point between these two double-ended capacities 
is an orifice to bleed to atmospheric pressure. It can be 
seen that only sudden changes in pressure will be trans- 
mitted through this parallel branch. 

The output of the twin tee is fed back to a dif- 
ferential amplifier so that the closed loop will gen- 
erate the two s-plane complex poles needed in the pulse 
function. The output of the twin tee is also coupled 
to the error input of the conventional controller 
through another double-ended capacity that passes only 
high frequencies or sudden transient changes. To rep- 
resent the FG,G, function in Figure 6, additional 
phase-lag components made of orifices and capacities 
may be placed on the output of the network in Fig- 
ure 10. 

The system parameters are determined by root-locus 
techniques to yield the desired closed-loop configura- 
tion. Exact settings are obtained experimentally. Thus, 
the twin tee can be adjusted so that its zeros are ex- 
actly on the © axis by driving it with a sinusoidal in- 
put and adjusting the R/C ratio until there is one fre- 
quency for which the output is perfectly motionless. 
The frequency can be adjusted by varying the RC prod- 
ucts, which moves the zeros in Figure 7 vertically. 

The damping of the closed-loop poles can be ad- 
justed by varying & Decreasing & and/or T, will in- 
crease the damping. The gain of the amplifier in Fig- 
ure 10 controls the frequency of the closed-loop poles. 
Increasing K will increase the frequency and decrease 
the damping of the closed-loop poles. The feedback 
attenuator (Figure 10) permits adjustment of the loop 
gain independently from the adjustment of the output 
level to the controller. Pole characteristics can be meas- 
ured by transient decrement tests, using a square-wave 
input at the valve air position. Circuit B in Figure 10 
is a high-pass filter delivering each change either as 
air pressure or as a mechanical output-linkage motion. 
This output linkage can be used as a fulcrum in the 
error computation at the set-point of the pneumatic 
controller. Or, the air pressure can be introduced di- 
rectly into a force-balance controller. 


APPENDIX 


Process dead time can be determined from the 
process step response, under manual control. If the 
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control valve is moved slightly, the recorder con- 
troller will plot an output transient curve some- 
what like Figure 3. This curve can be analyzed by 
first drawing the tangent to the curve at the inflec- 
tion point where the slope is steepest. Call T. the 
time encompassed by the tangent to the curve be- 
tween the initial and final values. The intersection 
of the curve tangent and the initial value of the 
curve occurs at time T,+ T. after the incremental 
change, where T. is the dead time. At this time, the 
value of the actual curve is a. The line b through 
g=ea at time T.+T» and parallel to the curve 


tangent is T» in advance of the curve tangent in 
Figure 3. The dead time T, is the time from the in- 
stant of the initial incremental step change to the 
intersection of the line b with the horizontal axis. 

The two time constants of the system also can be 
determined from Figure 3. Let the factored values 
be T, and T., where T; is the smaller, and call 


C= Tl es (15) 


In Figure 3, divide T. into the two times T; and T, 
respectively before and after the tangency and the 


inflection point. 
Oldenburg and Sartorius have shown that® 


T.=T.+T:= (1+ 2)T;: (16) 
_ Live 
T.= (=) T, (17) 
x 
and T/T. = (14+ x)x 1-* (18) 


A plot of values of x versus T./T. can be made 
from this equation. A given transient can be an- 
alyzed by measuring T./T.. From the above plot, 
x can be reac, and substituting into equation 11, 
T; and T, can be calculated. 

Ta can be measured directly from the transient. If 
the breakaway point is not clearly defined, it can 
be calculated from the slope of the tangent or the 
line parallel to it. 


T.=—9T. (19) 


An approximation which these systems fulfill is 


0.53 
o~a[ e+ Ty (as0a)> - 
The smallest time constant T; lies between T, and 
(T.+T;,) in value. It is approximately 

T: = T, [1 + 10a + (¢ — 1)(30a)’] (21) 
When a is more than 0.005, the smallest time con- 
stant is approximately 


T: = (T+ T;) 1 — 200(0.032 — a) 


0.0015-* 7 
[ 1 + (0.086 + 0032 —7| , (22) 
The transfer function of a process with this open- 
loop transient response is given by 


Kes? , 


(1 +sT,)(1 +sT.) (23) 


G(s) = 
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Figure 10. Pneumatic analog of individual circuits. 
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Only 15 Years. It’s hard to 
realize that this ‘‘antique’’ in- 
strument — the first commer- 
cial infrared analyzer—is only 
15 years old. It was developed 
jointly by the American Cy- 
anamid Company and Perkin- 
Elmer in 1943. Today, P-E’s 
latest IR  spectrophotometer 
(background), while much sim- 
pler looking, actually contains 
not only an optical system, as 
did the oldtimer, but electronic 
amplifiers and recorder as well. 





250,000 Feet—of stainless steel tube for 
the new Rivesville (W. Va.) plant of Mon- 
ongahela Power Co. was tested for straight- 
ness and surface imperfections by this new 
Radac eddy-current tester. When defect 
is discovered, tester ‘‘beeps’’, flashes warn- 
ing lamp, and inkmarks tube at point of 
defect. Here an engineer checks the 
permanent chart record made by the tester, 
in the Wallingford, Conn., plant of Alle- 
gheny Ludlum Steel which made the tub- 


ing. 





eTEOELIES — that’s “Happy New 
Year’’ in Japanese. (We hope!) Four Jap- 
anese instrument engineers, (left to right) 
T. Sata, K. Furuya, M. Nakashima and S. 
Mishima, extend 1959 greetings to in- 
structor Peter Brauman (seated). The four 
men from Kyushu Electric Power Com- 
pany were studying American instrumen- 
tation at Leeds & Northrup’s Customer 
Training Center in Philadelphia. 
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Intercontinental — problems are 
being studied by this analog com- 
puter team, Madeline Sullivan, as- 
sociate scientist, Leonard Somers 
(standing) group leader, and Rob- 
ert Munson, senior instrument 
technician, at Avco’s Research & 
Advanced Development Division, 
Wilmington, Mass. Being simu- 
lated on the Electronic Associates’ 
analog computers is an ICBM drop 
test program. Data derived will 
be used by Avco’s Aerodynamics 
section. 








“Rotating the World’’—around a parked 
airplane instead of turning the plane, is 
the accomplishment of Sperry Gyroscope’s 
new instrument for calibrating magnetic 
compasses. By ‘‘walling off’’ earth's nat- 
ural magnetic field (1) flowing past plane, 
instrument (2) introduces own artificial 
field (3) to obtain any desired compass 
heading—in this case 45° NE. Technician 
then can accurately, quickly check and 
oe adjust plane’s (or boat's) compass for all 
directions, without moving the ship. 





Now, A Solid-State Switch. Westinghouse 
a has developed a completely-new thermistor 
promising great possibilities in tempera- 
ture indication and control. Its resistance 
abruptly rises to a high value when its 
temperature exceeds a critical value, and 
falls to a low resistance at temperatures 
below critical, thus acting as a contactless 
switch. Small ceramic disks are metalized 
on both faces, fitted with leads, and resin 
encapsulated. First use is in protection of \ 
electric motor windings. 


ES 


Papert 
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Better transducers, new magnetic-tape recorders and improved data handling have 


greatly simplified and speeded flight-testing. But these new techniques are expen- 


sive. Are their costs justified? Author See gives you explicit figures from the ac- 


tual experience of one of the largest airplane makers to document your decision. 


How Much More Will 


Fully-Automatic Flight-Test 


Instrumentation Cost You? 


by John A. See (/SA Member) 
Unit Chief, Flight Test Instrumentation 


The Boeing Airplane Company 


THE AIRFRAME INDUSTRY recently has seen 
great strides in flight test instrumentation: introduc- 
tion of improved transducers, magnetic tape recording, 
and automatic flight-test systems—developments result- 
ing from the devoted efforts of flight-test engineers. An 
important aspect of flight testing is instrumentation, 
more specifically, airborne flight-test instrumentation. 

In this paper I compare some costs for instrumenting 
an airplane with semi-automatic instrumentation to costs 
for fully-automatic instrumentation, establish ground 
rules and basic definitions which facilitate this com- 
parison, and present results applicable only within the 
framework of these ground rules. Information used in 
this comparison was obtained from planned instrumen- 
tation efforts and statistics produced by the Boeing- 
Wichita Division. The material presented is based on 
the use of a large airplane, coinciding in physical size 
with the B-47 or the B-52. 

The instrumentation organization used in accomplish- 
ing this design effort is divided into two basic func- 
tions: 1. design, and 2. system support. The design 
function consists of preparing detailed drawings for all 
systems, wiring, plumbing, and airplane modification. 
The design personnel provide airplane installation liaison 
support during all aspects of the assignment. The system 


support function consists of developing, evaluating, cali- 
brating, special manufacturing and maintaining of equip- 
ment used in the test assignment. Man-hours associated 
with this exercise were contributed by both functional 
groups. 

The frequency response of the data being recorded 
and, consequently, cost comparisons have been based on 
satisfying only low-frequency data requirements. In all 
discussions, only the preparation period is considered—- 
up to the point of first flights. 


Ground Rules 


In accumulating the necessary cost information, it has 
been assumed that all new equipment would be used in 
making the necessary measurements. Since any flight- 
test organization uses all available equipment to accom- 
plish the test objective, the cost represented in some 
presentations would have to be discounted or corrected 
in accordance with availability of equipment. Perhaps. 
one of the most significant ground rules used concerns 
the distribution of the various types of measurements to 
be recorded. In establishing this information, we have 
considered characteristic flight-test programs previously 
done and have established the following measurement 
distribution: 20°¢ of the measurements to be recorded 
will be temperature, 30‘% will be pressure, 30% strains 
and displacements, and 20% will be voltage or miscel- 
laneous measurements required to support the flight-test 
effort. No consideration is given in this presentation to 
the extent or variations in the types of calibration equip- 
ment required to support the systems used in making the 
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measurements. This likewise can be extrapolated to in- 
clude the magnitude of various types of special test 
equipment. No attempt was made to include costs of 
this type. 


Semi-Automatic Instrumentation 


Semi-automatic instrumentation is defined as a re- 
cording system requiring manual operation to obtain 
the final results of a particular test program. For further 
clarity, semi-automatic instrumentation would use such 
equipment as an oscillograph, photo-recorder, and strip- 
chart recorder. 

Figure 1 shows the various items associated with a 
semi-automatic instrumentation system. Three general 
recording capabilities are represented. A strip-chart re- 
corder is used mostly for temperature. Associated with 
this recorder are the various components required to 
complete the system. A photo-recorder and a oscillo- 
graph recording system also are shown. All three meth- 
ods of recording flight-test data constitute semi-auto- 
matic recording. 


Automatic Instrumentation 


Automatic instrumentation is defined as a recording 
system where the data are recorded and stored in an 
electrical retrievable form. This type instrumentation 
uses equipment such as a magnetic tape recorder and 
affiliated components. 

Figure 2 shows the various items associated with 
automatic instrumentation or magnetic-tape recording of 
pulse-duration modulation (PDM) methods. At the 
center of the figure, the common items required for 
automatic instrument systems are shown. Illustrated are 
the time coordination system, commutator-coder, balance 
module, power supply, and tape recorder. The signal 





reference jct. 
» 


. 


COMMON ITEMS 


- 
time code generator  commutator- coder 


an wacal 


STRAIN MISCELL ANEOUS 


4 


transducer p 


strain gage 





sources are represented as temperature, pressure, strain 
gage, and miscellaneous transducers. 


Cost Comparisons 


Figure 3 represents the airborne equipment cost, more 
specifically, the airborne equipment cost index. To get 
this cost index we computed the cost for the equipment 
associated with 100 semi-automatic measurements and 
related it to a cost index of unity. No attempt was made 
to reflect the actual dollar value of the equipment, be- 
cause different organizations, in attempting to make 
similar measurements, will use various approaches and 
different cost factors. 

For both the semi-automatic and automatic systems, 
we selected 50, 200, 500, and 1,000 measurements and 
computed the equipment cost index for both a semi- 
automatic and an automatic system. Note that the costs 
are relatively linear. With additional measurements, more 
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money will be required to provide equipment necessary 
to accommodate the measurements. 


The curves of Figure 3 are hypothetical: they do not 
relate back to the exact cost experience within our own 
organization. The methods for establishing the equip- 
ment cost index were derived from experience on very 
many semi-automatic installations. We recently have 
become involved in automatic instrumentation and are 
now planning to instrument several B-52 airplanes with 
a PDM automatic data-recording system. To present a 
comparison of an actual cost index to the cost index curve, 
383 PDM measurements on an existing program were 
selected. The comparison is reasonably close. In analy- 
zing the deviation, we found that, while the hypothetical 
curve was based on a certain distribution of measure- 
ments, in the actual instrumenting of the B-52G air- 
planes, the measurement distribution does not coincide 
with that used in establishing the hypothetical curve. 
The same is true of the semi-automatic equipment cost 
index: for this comparison 279 semi-automatic measure- 
ments were selected. 


What About Manpower? 

Of interest has been the manpower necessary for in- 
strumentation design and installation. Figure 4 shows 
a manpower index comparison for preparing an air- 
plane for various numbers of measurements, starting 
with our 50, 200, 500, and 1,000. An index of unity 
represents the man-hours required to prepare an air- 
plane for 100 measurements using a semi-automatic 
system. This graph was extended to 1,000 measure- 
ments to conform with Figure 3. 


At the beginning of our PDM or automatic recording 
program, we were uncertain as to the man-hours re- 
quired for the instrumentation of our airplanes. This 
concern has not been borne out. The man-hour indexes 
are nearly equal for the two systems. However, note 
that these curves are hypothetical, and the same basic 
technological capabilities will exist in PDM work as 
presently exist in semi-automatic instrumentation work. 
This assumption appears quite valid from our present 





experience with PDM data recording equipment as wel] 
as with FM recording on tape. 


The Cone of Variation 


Figure 4 expands the information presented and re- 
lates it to something realistic. Note the small darkly- 
shaded cone (left bottom of the figure) representing a 
large number of statistics obtained over the years on 
cost indexes for semi-automatic instrumentation. This 
“cone of variation” represents the man-hours required to 
accomplish experimental programs of varying com- 
plexity. In an experimental organization, such programs 
occur quite often. Most of the statistics used in pre- 
paring the figure fell very close to the hypothetical 
curve; however, for semi-automatic instrumentation. The 
extremities of the cone were determined from a few 
isolated cases. A large number of man-hours was neces- 
sary in special cases where extreme accuracies and de- 
tailed calibrations were required, or excessive trouble 
occurred. Normally, deviations from the curve result 
when standard equipment and methods are not used. 


The light shaded area of the cone represents variations 
to be expected within any recording system. Three 
points falling within this area show considerable devia- 
tion from the curve. An analysis of these particular 
points showed certain characteristics: most significant, 
is that instrumentation associated with those particular 
assignments was done under extreme conditions. It had 
to be designed in detail and released through a basic 
production-type operation; all instrumentation was to 
be installed in the airplane and ready for testing at the 
same time the plane completed its production cycle. 
This necessitated a large deviation from our standard 
experiemental procedures; consequently, there was a 
large man-hour expenditure in instrument preparation. 
Also, it was necessary to deviate from our theoretical 
approach in that the variations in measurements did not 
necessarily coincide with those used in the hypothetical 
approach. 


We can conclude that the cost of automatic airborne 
instrumentation system equipment is more than the 
equipment cost for doing the same job with semi-auto- 
matic instruments. But, the hypothetical manpower cost 
index is nearly identical for both systems, if comparable 
technological capabilities are available to design both 
systems. 


I have intentionally omitted comment on how the 
fast, new, data-processing economizes by shortening the 
over-all flight-test program. However, these economies 
are the prime justification for using an automatic data- 
recording system. 


Much of the material in this article is taken from the author’s paper 
“Cost Comparison between Semi-Automatic and Automatic Flight-Test In- 
strumentation,’” ISA Fourth National Flight Test Instrumentation Sympo- 
sium, ISA New York Section, with cooperation of the Flight Test Com- 
mittee, Aeronautical Division, New fork City, May 4-7 1958. 
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Precise Measurement 


of Process 


Temperature Differences 


Accurate, stable temperature-difference measurement is a basic instru- 


ment technique in every industry where thermodynamics is encount- 
ered—paper mills, power plants, refineries, heating and air condition- 
ing. In all Btu metering, AT is the more difficult variable to measure. 


by Bruce G. Kitchen, Engineer 
Instrument Department 
Savannah River Plant 
E. I. duPont deNemours & Co., Ince. 
Aiken, South Carolina 


MEASURING THE POWER of a nuclear reactor 
system is comparable to measurement of chemical-plant 
yield, or paper-mill throughput. In most reactor systems, 
power is determined by measurement of heat transferred 
to the coolant. 


In the study herein described, reactor coolant heat-rise 
was determined by the differential-temperature meas- 
uring circuit of a power calculator which computed and 
recorded reactor power. These measurement techniques 
involved in determining the differential temperature 
may be of parallel interest to instrument engineers in 
other process fields. 


Primary Elements 


The measuring system used selected, industrial, four- 
wire 10-ohm copper resistance thermometers because of 
their intrinsic accuracy and consistency. The linear re- 
sponse of copper elements makes them especially valu- 





The information contained in this paper was developed during the course of work 
under Contract At(07-2)-1 with the Atomic Energy Commission, whose permission 
to publish is gratefully acknowledged. 
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able for temperature-difference measurements, since they 
provide difference signals which are independent of 
absolute temperature. 


Typical responses for perfectly-matched pairs of ele- 
ments for various differential temperatures are shown 
in the Table. Data are taken from standard calibration 
tables and curves for the elements shown. Nove that 
only copper resistance thermometers provide responses 
which are the same for differential temperatures at 
various temperature levels; that is, they provide differ- 
ence signals which are independent of absolute temper- 
ature. 


The desired limit of error for temperature-difference 
measurements using matched resistance-thermometer 
pairs was 0.05°C. The vendor provided copper elements 
of excellent linearity through careful annealing and pre- 
cise control of the length and diameter of the copper 




















Element Resistance 
Temperature Thermometer Thermocouple 
oC re f ohms mv 

°C Platinum 

No. 1 No. 2 Copper | Nickel Iron | Copper | Piatinum- 
Constantan| Constantan} Rhodium 
20 40 20 0.770 7.03 1.04 0.82 0.121 
40 60 20 0.771 7.39 1.06 0.86 0.130 
60 80 20 0.770 7.73 1.07 0.89 0.136 
80 100 20 0.770 8.12 1.07 0.92 0.143 
20 50 30 1.155 10.66 1.56 1.24 0.184 
70 100 30 1.155 12.03 1.61 1.37 0.211 
20 70 50 1.926 18.24 2.63 2.11 0.318 
50 100 50 1.926 19.61 2.68 2.25 0.346 








Table. Response of matched temperature-ele- 
ment pairs at various temperature differentials. 
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wire used. Normal accuracy for a single element was 
0.25°C, and elements were supplied with individual cor- 
rections to standard tables at three calibration points. To 
satisfy the requirement for difference measurements of 
0.05°C accuracy, the vendor selected from standard ele- 


ments those with 0.1°C accuracy. 


Matching of Elements 


Matching of elements of 0.1°C accuracy to provide 
response to differential temperatures precise to 0.05°C 
entailed further selection. An initial study established 
the requirements for matching. Since the differential 
temperature of these elements was to be measured auto- 
matically, a standard calibration for the measuring cir- 
cuit was determined. The calibration for a standard 
resistance thermometer was the logical choice, and was 
used. This meant that the circuit would measure a tem- 
perature difference signal as if it were the output of a 
resistance thermometer at a temperature equal to the 
temperature difference. 


Thus, the requirements for matching were that ele- 
ments have calibration slopes identical to the standard, 
and that the corrections be the same at respective cali- 
bration points. For example, an element with corrections 
of +0.1°C at upper and lower calibration points was 
matched with another element of +0.1°C corrections 
at those points. The corrections of the two canceled in 
the differential measuring circuit, independent of the 
operating temperature ot either element. An element 


with corrections of +0.1°C was not matched with one of 
—0.1°C corrections, despite the fact that the slopes 
were equal, because one element operated at a high 
temperature and the other at a low temperature, and 
the difference signal would vary from the measuring 
circuit calibration by the combined amounts of the cor- 
rections, or 0.2°C. 


From the elements chosen for individual accuracy, 
pairs were selected which had corrections of the same 
magnitude and direction at all calibration points. 


These specifications for precision of accuracy and 
matching added considerably to the cost of the primary 
elements. In addition, a spare matched set was supplied 
at each differential measurement location, to be used 
if either of the operating elements failed. 


Thermal Lag and Time Constant 


The question of thermal lag and time constant was 
one of necessity. Though not critical from the standpoint 
of control, thermal lag in this application can mask 
gradual transient conditions encountered in reactor -sys- 
tems, and even obscure the more rapid changes. So 
efforts were made to insure maximum response in all 
resistance thermometer installations. 


The design of the elements provides good response. 
The wire is wound on copper forms soldered to the tip 
of the one-piece brass tube. The tip of the tube is as- 
sured a good metal-to-metal contact with the well by the 
compression bushing of the element assembly, which 
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also effects a vapor seal for the element in the well. 
Lead-wire conduits are provided with a vulcanized seal 
to prevent breathing at low temperatures. 

At one time, it was considered advisable to improve 
the thermal response by bonding the element to the 
thermowell to insure metal-to-metal contact. Techniques 
were developed to produce bonds with Wood's metal, a 
low melting-point eutectic mixture. Due to difficulties 
experienced, bonding was discontinued. 


Bonding provided no improvement in time response 
unless the element and well were tinned in the bonding 
process. Tinning the stainless steel wells proved very 
difficult, and the procedure for heating resistance ther- 
mometer jackets for tinning was potentially hazardous 
to the element. Untinned bonding was unsatisfactory 
due to: 1. the shrinkage of Wood's metal, and 2. the 
formation of the double oxide film between the alloy 
and the surfaces of the well and the thermometer. 


A real disadvantage of bonding was the immobility 
of elements in the wells, since it was necessary to drain 
process lines prior to removal of wells for calibration 
or replacement of elements. 


Circuits 


The measuring and indicating circuits of the power 
calculator (see figure) were designed by L. C. Bancroft 
and J. W. Adams.* There are several outstanding fea- 
tures of these circuits as applied to the precise measure- 
ment of temperature differentials. 


Inherent Cancellation of Lead-Resistance Effects. The 
potential leads of the four-wire thermometers are fed 
into precision ratio-transformers. The high impedance 
(150,000 ohms) of the transformers minimizes lead- 
wire effects so that lead resistances up to several hundred 
ohms have little significance in the measurement. 


Exceptional Precision of Measurement. The ratio 
transformers have a ratio accuracy of 0.01°¢. The integ- 
rity of the thermometer resistance is maintained through- 
out the measuring circuit. 


Insensitivity to Supply-Voltage Variations. The meas- 
ured temperature differential is proportional only to the 
resistance of the matched resistance thermometers. This 
means that the supply voltage, the impedance of the 
supply transformer, and the current leads of the ther- 
mometers can vary over a wide range of their values 
without affecting the measured temperature differential. 


Insensitivity to Lead-In Connector Contact Resistances. 
This is particularly advantageous where auxiliary tem- 
perature measurements with portable instruments are 
made periodically, and where measuring circuitry is cali- 
brated with precision resistors. 


AIChE Wuclear Congress, Chicago, Illinois, 


* “Reactor Power Caiculator,’’ 
i ‘ 


March 1958. Reprints can be obtained from the American Institute 
Chemical Engineers 25 West 45th St., New York, N. Y 
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Because of the above characteristics, the differential- 
temperature measurement circuits could have extensive 
application in other fields. 


Calibration 


System accuracies are assured through periodic cali- 
bration checks of resistance thermometers. 

Laboratory-type precision thermometers and Mueller 
bridges are used to measure temperature and resistance. 
Accuracy of measurement is 0.02°C and 0.001 ohm. In 
addition, the laboratory is equipped with a precision 
Kelvin resistance standard and bridge, and several sec- 
ondary standard resistance thermometers. Measurements 
with this equipment are accurate to 0.01°C and 0.00001 
ohm. 


The calibration procedure is standard for the pre- 
cision required, and includes all practical compensations 
and corrections. The elements are checked at five or 
seven points between 0 and 100°C. Readings are taken 
after the elements have been in the bath at each tem- 
perature for a minimum period of 25 minutes, and 
when the laboratory thermometer attached to the ele- 
ment shows a change of not more than 0.1°C in 10 
minutes. At least two measurements are made at each 
temperature to reduce deviations due to reading errors. 
Lead error is eliminated by measurement and compen- 
sation. Thermometer stem correction is applied when 
required, although use is generally made of partial- 
immersion thermometers which are graduated and stand- 
ardized for definite depths. Thermometer calibration 
corrections are applied where they exist. 

Calibration data are plotted and verified. Readings 
of questionable points are repeated until accuracy is 
assured. The calibration is considered precise when the 
deviation of the experimental points from the least- 
squares straight line through the points is not more than 
0.2°C. Data are compared with earlier calibrations. If 
considerable differences exist, the resistance thermom- 
eter is no longer used in the differential temperature 
application because of the doubt associated with an ele- 
ment of changing calibration. 


Conclusion 


The differential-temperature measuring system was 
designed for accuracy, stability, sensitivity, speed of re- 
sponse, and usable life. Initial cost and maintenance 
costs were necessarily secondary considerations in the 
provision and assurance of these specifications. However, 
the equipment has long life and can be expected to 
amortize its high initial costs. The maintenance pro- 
cedures are exacting, but do not represent extensive ex- 
penses after personnel have been trained. 


the Fourth Annual Southeastern Region ISA Con 
Savannah, Georgia, March 26-28 


1 presentation to 


ed by the Ogelthorpe Section 


4] 








42 





Do you know that a quiet revolution is going on in electronic instrument de- 


sign? Today, many engineers who twiddle calibration knobs are kidding them- 


selves. For electronic instruments are now being built with inherent accuracy. 


You must update your thinking to the simpler test procedures now possible. 


“Integral Accuracy” 


Electronic Instruments 


by Noel B. Braymer (/S4 Member) 
Technical Staff, Beckman/Systems Division 
Anaheim, California 
and William D. Bell 


Mellonics, Incorporated, Tuscon, Arizona 


ENGINEERS IN NON-ELECTRONIC fields en- 
countering new test-instrument and data-handling sys- 
tems are making a surprising discovery—electronics is 
no longer a slightly disreputable cousin! Rather, elec- 
tronic reliability and electronic accuracy are setting per- 
formance records. Now, it is the mechanical parts of 
instruments that are hard put to measure up to electron- 
ic standards. For most mechanical engineers, this change 
is a complete reversal; for instrumentation engineers, 
these new standards are a long-sought goal. 


Stop Twiddling 


In this new electronics, the most startling aspect is 
that equipment calibration is unnecessary! Instead, 
accuracy is inherent in the design and is good for the 
life of the equipment. Evidence of this stability is the 
complete lack of all devices for adjusting, calibrating, 
zeroing, or knob-twiddling—either inside or outside the 
equipment (Figure 1). 

Conventional electronic instruments have only’ rela- 
tive accuracy. So, continual calibration against secondary 
standards is the accepted operating technique. Noise, 
drift, component aging, and other bugaboos have made 
many electronic instruments rather crude yardsticks. In 
these conventional designs, accuracy depends on the 
skill and patience of the engineer in tying down his 
system variables, and on how fast he can take his data. 


A Quiet Revolution 


In new test instrumentation and data-handling sys- 
tems there is no need for calibrating the system! This 


development—a major technological breakthrough—will 
completely change procedures and methods of taking 
transducer data, obsoleting many present operating 
techniques. Engineers must reorient their thinking; 
operating crews must learn new and simpler methods of 
running tests; managements must reappraise the econo- 
mies of test instrumentation and test operation. 

These new developments do not mean that we now 
have electronic systems with “absolute” accuracy. Abso- 
lute accuracy does not exist in any physical science, 
since our ability to control environment and to measure 
limits the accuracy with which any variable or any 
process can be defined. 


The most accurate absolute measurement that we 
have is time. The second is defined as a certain part 
(1/86,000) of a mean solar day. Unfortunately, not 
even the motion of the earth is an absolute constant, 
and seasonal changes in the siderial rotation of the earth 
amount to +1 in 10°. One of the projects of the Inter- 
national Geophysical Year was to define the second of 
time to even greater accuracy. This refinement will be 
made from data on the relative motion of sun, moon, 
and earth as compiled by astronomers for many cen- 
turies, plus additional moon observations from 20 cam- 
eras participating in IGY. Anticipated, is a definition of 
the second to an accuracy of about 1 part in 10° 
definition more precise than our present ability to meas- 
ure it. 





a 


Obviously, we can expect no 1-part-in-10® accuracy 
from electronic systems. But we can expect consistent, 
repeatable results in handling data—within the specifi- 
cations of the equipment. And this without the need to 
manually adjust, calibrate, or compare against primary 
or secondary standards. 


We need a new term for identifying electronic in- 
struments and systems built to meet these exacting new 
standards. In this paper, we say such systems have “in- 
tegral accuracy”. Equipment with integral accuracy meets 
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all performance and accuracy specifications—independ- 
ently of time—without adjustment, and without refer- 
ence to external calibrating sources. 

But, How Do You Know You're Right? While elimi- 
nation of system calibration should be the answer to an 
engineer's prayer, this significant advance in instru- 
mentation often is greeted with doubt. “How,” asks the 
engineer, “do I know test data are valid? How do I 
know the results are right if I don’t calibrate?” This 
confusion indicates the need for a definitive re-evalua- 
tion of calibration methods and procedures in the light 
of new electronic instrument developments. 


“Relative Accuracy” 


First, let's make sure that we all have the same under- 
standing of the terms “relative accuracy” and “integral 
accuracy”. Visit a typical data-handling installation. The 
system, consisting of half-a-dozen or so racks of hard- 
ware and associated output devices, is housed in a small 
instrument room. Transducer signals are brought to 
the data system from, let's say, an adjacent jet-engine 
test stand. We can watch the test engineer through a 
wide window as he checks the zero balance of each of 
50 amplifiers. It’s a trial-and-error procedure. Taking 
an amplifier at a time, he manually causes an analog--to- 
digital converter (ADC) to read the selected channel 
and display the digital result. Maybe the number comes 
up “134.” He then “twiddles” a zero-adjust knob, push- 
es the button, and again a reading is displayed. Oops! 
This time the number is “165”; he went the wrong 
way! Now he tries the other direction, and the next 
attempt comes up “012”. Two more tries, and the read- 
ing stands at “000”. The engineer then moves to the 
next amplifier and repeats the procedure. 

To get a better look at the equipment, we seek a 
closer vantage point by opening a door and standing 
in its entrance ignoring the large sign “KEEP THIS 
DOOR CLOSED!” Our data-system engineer, busy at 
his own chores, doesn’t notice us for several minutes. 
When he does, he angrily shouts, “Either get in or get 
out! Can’tcha see the sign?” In the few minutes we 
left the door open, the temperature level in the air- 
conditioned room shifted a few degrees. The engineer 
hurridly rechecks one of the amplifiers he previously 
zeroed. The number, which was “000”, now comes out 
“008”. He picks up the phone, calls the test cell, and 
tells the crew chief, “You'll have to wait for the next 
test; we had some trouble here, and I've got to rebalance 
all the amplifiers. I'll let you know when it's OK to go 
ahead.” Hanging up, the engineer finds a pocket maga- 
zine, props his feet on a desk, and begins to read his 
“whodunit”. Not until temperature equilibrium in the 
room is reestablished can he proceed! 

The above is a realistic description of life with a 
data system that has only relative accuracy. It is also a 
fair sample of the exacerbations that have plagued in- 
strument engineers in the past. 


‘Integral Accuracy”’ 


To see how life has improved for the instrument 
engineer, visit a data system that has integral accuracy. 
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Figure |. In this “integral-accuracy" preamplifier, 
there are no “twiddle knobs — no calibrations, 
either front or back. Input impedance 10 meg- 
ohms; common-mode rejection |,000,000 to |, from 
de to 100 cps; d-c drift less than 3 microvolts. 


The test chief unexpectedly calls the instrument room 
and asks, “We've just decided to make a run. Are you 
ready?” The engineer in charge of the data system re- 
plies, “Everything fine here; just push the start button 
when you're ready.” And thus, without delay or con- 
fusion, the test begins. 

Looking at the test equipment itself, we're struck by 
the complete absence of calibration knobs, dials, and 
other twiddle adjustments that characterize most conven- 
tional data systems. This is a data-handling system de- 
signed for integral accuracy. 


How Was It Done? 


Surprisingly, integral-accuracy instrumentation is not 
a new and revolutionary invention. True, there are new 
components, circuits, and techniques that have made 
significant contributions. Outstanding example: semi- 
conductors. Real credit, however, goes to superior engi- 
neering in refining and perfecting each part that makes 
up an integrated system. 

Each and every source of error must be identified, 
isolated, and eliminated. Examples: signal amplifiers 
must have input impedances so large that IR drops in 
lines and transducers are negligible; zero drift in ampli- 
fiers must be insignificant—not for hours or days—but 
for the entire life of the instrument; large common- 
mode rejection reduces filtering requirements and re- 
sults in wider bandwidths and increased response times; 
better control over transducer environments significant- 
ly improves accuracy; better shielding, advanced cabling 
techniques, rigorous grounding methods—all are factors 
that, taken together, produce a data system with integral 
accuracy. 

These new standards of accuracy, stability, and relia- 
bility point up the growing stature of electronic science. 
However, this concept of integral accuracy is so foreign 
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Figure 2. Basic circuit of "balanced" strain-gage 


bridge. 


to usual practice that the typical engineer, when offered 
this superior equipment, wants to add calibration fea- 
tures. He wants to put back the twiddles and manual 
adjustments! The features most often requested are 
series or shunt resistances for each transducer channel 
that can be switched into the input to “calibrate” the 
transducer. The addition of this calibration circuitry is 
often a significant additional cost factor. Moreover, this 
so-called calibration circuitry is of no use in operating a 
well-designated data system. It does not (in the usual 
case) improve the accuracy of the data. In fact, data 
produced with these calibration features will probably 
be /ess accurate than data from a system designed for 
integral accuracy. 

“Ha!” says the engineer we met earlier. “If there are 
no calibration features, then how do I calibrate the 
system?” 

Answer—"The data system is accurate; it requires no 
calibration.” 

“Well, then,” asks the engineer, “how can I calibrate 
the transducers?” 

“You calibrate transducers by applying known physi- 
cal quantities, such as pressure, temperature, and forces. 
Inserting a deliberate unbalance into an input channel 
doesn’t calibrate the transducer!” 

“But it does!” Our friend pauses a moment, glares, 
and then continues. “Look, you say it isn’t a calibration. 
OK, if you say so, I believe you. But they would never 
believe me.” 
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Figure 3. Basic strain-gage bridge plus the con- 
ventional calibration — "twiddle" adjustments — 
which really calibrate the power supply, not the 
strain-gage bridge. 


“Who are they?” 

“The project engineers who use these data. I tell them 
not to worry about anything—the data are good because 
you say so. You know what happens then?” The en- 
gineer draws the edge of his hand across his throat in 
an unmistakable gesture. 

Let's interrupt this fascinating debate by admitting 
that there are elements of truth on both sides of the 
argument. What, then, are the facts? 


Transducers: Two Types 


First, we must divide transducers into two generat 
types—those with an absolute calibration characteristic 
and those without. Transducers with absolute input- 
output characteristics are those that have an internal 
energy source. Best example is the thermocouple. 

Other than thermocouples, most transducers used to- 
day do not have absolute calibration characteristics. 
Strain-gage transducers, with resistance elements, are the 
most common type, measuring pressures, loads, shears, 
forces, and other physical variables. 

The handling of these two types of transducers in a 
data system is quite different. 


Calibration: Two Types 


There are two basic kinds of transducer calibrations: 
(1) primary calibration, and (2) secondary calibration. 

Primary calibration can be made only by applying the 
physical variable to be measured under controlled con- 
ditions and observing the response of the transducer. 
Thus, thermocouples are checked with ice baths and 
boiling water. A strain gage can be mounted in a rig 
where calibrated amounts of pressure are accurately ap- 
plied and the voltage output from the transducer meas- 
ured. 

Once transducers are mounted on a test device, mak- 
ing a primary calibration by applying a known tem- 
perature, pressure, or other physical variable usually be- 
comes physically impossible, so secondary calibration 
methods are used. These secondary calibration methods 
deliberately introduce an unbalance, which can be a 
change in voltage, current, or resistance, into a trans- 
ducer channel. The calibration is accomplished by meas- 
uring the output signal of the transducer with and 
without the unbalance, as displayed by the data system. 

TC Calibration. Since it is impossible to “twiddle” a 
thermocouple, the best we can do to make a secondary 
calibration is to break the leads, insert a known voltage, 
and see what comes out the other end of the data system. 
At the same time, we can vary the “sensitivity” of the 
channel by regulating the amplifier gain. (Thus we 
got in our “twiddle” after all! ) 

Obviously, this “calibration” told us nothing about 
the thermocouple’s behavior. Also, we gained no new 
information by observing the digital output for a given 
voltage input; in a data system with integral accuracy, 
the input/output transfer characteristics are fixed ( with- 
in the accuracy specifications of the system). Thus, for 
thermocouples, we see that the described calibration ac- 
complished no useful function and could just as well 
have been omitted. 
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Figure 4. Basic strain-gage bridge in an integral 
accuracy system. Note how reference terminals 
are located in power-supply leads, as close to 
bridge as possible. 


Strain-Gage Calibration. Strain-gage transducer pro- 
cedure is more complex. The output from a strain gage 
is the product of the external source of energy that 
drives the gage and the signal produced by the physical 
variable. Therefore, both the gage and the power supply 
are important in calibrating the transducer. 

A strain gage bridge can have 1, 2, or 4 active arms. 
An accurate zero will result only if the arms of the 
bridge are very carefully balanced. This balance is 
achieved with variable resistances in series and/or shunt 
with the bridge. Nulling the bridge is an unavoidable 
“twiddle” to compensate for the transducer unbalance. 
Note in Figure 2 that the power supply is dc, used in 
preference to a carrier system. Dc must be used for 
thermocouples. The same d-c equipment is capable of 
handling strain gage bridges with greater stability and 
accuracy than carrier methods. 

Figure 2 is the configuration our engineer claims he 
can't live with—he wants to modify it to Figure 3. 

As you see, the change in this figure is the addition 
of “calibration” circuits in the output of each bridge. 
These circuits typically use relays to put resistances in 
series and/or parallel with the bridge, thus unbalancing 
it and producing an output signal. Thus, with balanced 
bridges, all outputs read “zero”. Inserting the unbalance 
in each channel causes a millivolt signal to be entered 
into the data system. 

What has been accomplished by this procedure? 

1. We know nothing more about the strain-gage 
bridge itself. 

2. We have gained no new information about the 
performance of the data system. 

3. We have calibrated the power supply. This is 
the only useful result. 

What is wrong with this calibration procedure? 

1. It calibrates the power supply. What is of in- 
terest to us is the voltage across the bridge, measured 
at the bridge terminals—not the voltage at the power 
supply. These two voltages differ because of lead 
length, noise pickup, varying loads due to shorted or 
opened bridges during tests, varying loads due to 
measuring equipment, etc. 

2. It gives us no information about the power- 
supply voltage during a test. 
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Figure 5. To achieve integral accuracy, these 
transducers are mounted in a temperature-con- 
trolled cabinet to eliminate errors due to tempera- 
ture changes. (Photo courtesy Beckman Systems) 


3. It inserts the extra resistance, not at the bridge 
as is required for accuracy, but into the output-signal 
lines from the bridge. Physical considerations usually 
place these “calibration” resistances at some distance 
from the bridges themselves. The additional lead 
lengths contribute errors to the calibrations. 

Thus, we see that the additional “calibration” cir- 
cuit, while it does tell us something about the power 
supply, does ot give us really accurate information. 


How Integral Accuracy Differs 


How is the problem handled in an integral-accuracy 
system? As Figure 4 shows, the reference point at which 
the supply voltage is regulated is now the pair of termi- 
nals that drive the bridges. These terminals are located 
as close to the bridges as is physically possible, even 
though the bulky power supply may be quite remote. 
Feedback signals are taken over unloaded, high-imped- 
ance lines, from the reference terminals back to the 
power supply. 

1. Closer and more accurate control is maintained 
of the voltage driving the bridges. 

2. Control over the driving voltage is continuous. 

3. Accuracy of the data is usually better than that 
attained by inserting resistive unbalance into signal 
lines for “calibration.” 

4. There is no extra cost or circuit complication 
for pseudo “calibration” hardware. 

5. Operating time for “calibration” is no longer 
required. 

What are the disadvantaes of the method? 

1. Ultimate accuracy still has not been attained. 

We do have better control over the bridge-driving 

voltage at a point closer to the transducer, but we 

still don’t know the voltage at the serminals of each 
transducer. 

How good is the accuracy attained with an integral- 
accuracy system and the circuit of Figure 4? Answer: 
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Figure 6. When constant temperature is necessary, 
well-designed electronic instrument systems pro- 
vide their own controlled environment. (Refrig- 
eration unit by Kohlenberger Engineering Corpo- 
ration) 


better than is achieved by most existing instrumentation 
setups; better than is achieved with inadequate calibra- 
tion methods; usually better than the reproducibility of 
the transducer itself. 

But what if you must have w/timate accuracy from 
your data system? How do you secure the best possible 
accuracy from strain-gage bridges? 

1. There must be 6 connections to each bridge: 

a. 2 lines to bring power to the bridge, 

b. 2 lines for measuring the driving voltage at 
the bridge terminals, 

c. 2 lines for measuring the signal output from 
the bridge. 

2. At each bridge, 2 measurements must be made 
for every reading: the driving voltage and the signal 
voltage. 

This procedure of making 6 connections to each bridge 
is used occasionally for critical data channels. It is not 
used in large instrument setups because of the additional 
cost for cabling and for reading and analyzing this double 
set of voltages. However, if ultimate accuracy is your 
goal, then this method is the only solution: there is no 
other answer. 

At this point, it appears that we have done a fair job 
of destroying the idea that pseudo calibration circuits 
should be added to a data system. Our vocal engineer 
still is unsatisfied, however. “How do I convince the 
project engineer that data are right?” he demands again. 

This whole discussion thus boils down to one crucial 
question: is the data system operating correctly? 

Instrument engineers and engineers who depend on 
data from such equipments are real dyed-in-the-wool 
skeptics. Years of living with (or maybe “suffering 
with”) instrument equipments have reduced these men 
to perpetual doubting Thomases. Nor is this wrong. 
Hard experience has taught them never to trust amy 
equipment. 

How, then, do we convince such instrument engineers 
that data systems can have both accuracy and reliability 
without going through extensive “calibration” proce- 
dures? 


In discussing instrument equipment, the best frame 
of reference is the common self-balancing strip-chart 
recorder—the most widely used and the best understood 
“data system” in the field. Strip-chart recorders are not 
only one of the oldest forms of instrumentation, they are 
also integral-accuracy systems! This statement may come 
as a surprise, since our discussion here has been in terms 
of much larger and more elegant data-handling systems. 
Some strip-chart recorders have continuous internal 
standardization; others are externally checked against a 
reference voltage at periodic intervals. An engineer does 
not calibrate such an instrument, for example, every 
time he wants to use it; he recognizes the strip-chart 
recorder as having integral accuracy, in the sense used 
herein. 

Newer and more elegant instruments, such as record- 
ing oscillographs, digital systems, and telemeters, usu- 
ally do not have the same kind of accuracy or reliability 
as the strip-chart recorder. So instrument engineers de- 
veloped procedures they called “calibrations” for using 
these troublesome systems. These operating procedures 
were necessary to produce meaningful data. They were 
not, however, calibrations—at least, not calibrations of 
the physical variables that were being measured or of 
the transducers that were doing the measuring. Actually, 
such procedures are checks on the entire system to give 
the engineer some confidence that successful operation 
will be achieved during the actual test period. 

Now, new and better instrument hardware is becom- 
ing available. It is not perfect and, electronics being 
what it is, is still subject to breakdown. However, com- 
plete elimination of vacuum tubes, operation at much 
lower energy and heat levels, and better understanding 
of the technical problems of true reliability are pro- 
ducing devices infinitely superior to the data-handling 
equipment with which most engineers are familiar. Just 
how superior and how much more reliable these newer 
equipments are will be proved in the field. 


System suppliers must recognize the down-to-earth 
problems of the engineer responsible for operating data 
systems and producing meaningful, accurate data on 
demand. An adequate data system must provide opera- 
tional checks and quick-look data. As equipment becomes 
better and better, the necessity for extensive checking 
diminishes. But we certainly cannot yet claim that data 
systems are so perfected all checking features can be 
eliminated. 


Finally, when evaluating high-reliability instrument 
systems with integral accuracy, we should recognize that: 


1. Individual “calibration” circuits on each input trans-- 
ducer channel usually are unnecessary and add only cost 
and complexity to the system. 

2. Facilities must be included which permit the system 
operator to verify system operation. 

3. Such facilities should be spot checks which the op- 
erator can insert when and where he pleases. Completely- 
automatic and fully-redundant checking of all channels 
in parallel is unnecessary in light of the reliability that 
today’s electronic instrument technology can produce. 
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MAINTENANCE LOG NO. 47 


Purifying Instrument Mercury 


Many instrumentmen are unaware of the purity requirements of 
mercury for use in instruments. Some apparently believe there 
are no requirements! Are you one of those who thinks “Our 
mercury is just used in flowmeters, so it doesn’t have to be clean?” 


by James B. Lawrence 
Bethlehem Apparatus Company, Incorporated 


Hellertown, Pennsylvania 


ALTHOUGH IT’S NOT generally recognized, dirty 
mercury downgrades the performance of any type of 
instrument, because it flows sluggishly under slight 
forces, a characteristic known as “stiction.” Also, in 
glass-tube instruments, dirty mercury makes reading the 
meniscus difficult, and sometimes impossible, because 
of a “skin” which sticks to the inside tube wall. Too, 
dirty mercury is hazardous, for its skin clings to hands, 
clothing, and apparatus. 


How to Check for Pure Mercury 


You can check mercury purity simply by looking at 
its surface. If it is bright, lively, and mirror-like, it’s 
suitable for all types of instruments. With this simple 
“appearance test” you actually are determining its purity 
to less than one part per million with respect to all 
base-metal residues! CAUTION: It takes practice to 
carry out an effective appearance test. Here is the way 
to do it. Draw off a mercury sample into a chemically 
clean culture dish. Cover and allow to stand at least 
one hour. Uncover, and immediately inspect by focusing 
a flashlight on its surface at a low angle. Guard against 
dust settling from the air. 


How Does It Get Dirty? 


Mercury is contaminated by 1. dissolved base metals 
and 2. floating impurities. Some common metals which 
dissolve in mercury and form a skin are lead, tin, zinc, 
and cadmium. Common floating impurities are dust, 
oil, dirt, grease, and water. When you examine a mer- 
cury surface, it’s hard to tell which contaminant you 
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see—dissolved or floating. So, it’s wise to assume you 
have both, and purify to remove both. 

How mercury comes in contact with base metals is 
sometimes a mystery. Frequently, the mercury is con- 
taminated when you buy it. Sometimes, it’s through 
ignorance on the user's part regarding metals which 
dissolve in mercury. I remember one worker who drained 
mercury from a meter into a galvanized pan! Common 
materials which do mot contaminate mercury are glass, 
iron, or steel, stainless steel, and the plastics. 


How To Clean Mercury 


Cleaning methods for mercury include distillation, 
acid washing, and oxidization—all three designed to re- 
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Figure |. Laboratory set-up for distillation purifi- 
cation of mercury. You must carefully regulate the 
heat for slow evaporation, to ensure complete puri- 
fication, and to avoid 'bumping'—the carry over 
of contaminants. 
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Figure 2. Labora- 
tory-type nitric 
acid tower for 
purifying mercury. 
Mercury falls in 
fine droplets 
through 5%, nitric 
acid. Goose-neck 
tubing at bottom 
acts as a trap. 





Figure 3. The Beth- 
lehem "Oxifier” 
which purifies mer- 
cury by oxidizing 
its contaminants. 
Mercury in the 
half-filled, tightly- 
closed case is 
broken into a fine 
spray and forced 
into intimate con- 
tact with the air 
by revolving pad- 
dles. 


Figure 4. A gold 
adhesion mercury 
filter. All mercury 
flowing down from 
upper tank must 
pass through an 
aperture surround- 
ed by a gold ring. 
Since mercury 
“wets gold, the 
ring is a positive 
seal against im- 
purities which oth- 
erwise would pass 
down with the 
clean mercury. 








more dissolved metals. Floating impurities must be re- 
moved by filtering. 

Distillation. Distillation purifies because mercury evap- 
orates at a temperature lower than do its dissolved 
contaminants. Originally, mercury was distilled at at- 
mospheric pressure. But vacuum distillation permits 
distillation at a much lower temperature (Figure 1). 
“Bumping” is especially hard to avoid in mass distilla- 
tion when several hundred pounds of mercury are 
evaporated in a single operation. It is good practice to 
distill mercury three or more times; thus the term 
“triple distilled.” 

Acid Washing. The disadvantages of distillation— 
slow speed, necessity for repetition, risk of mercury 
poisoning—led to use of chemical purification, of which 
the nitric acid wash is the best known (Figure 2). 
Several passes through the column are necessary. Burt, 
there is a limit, because mercury is somewhat soluble in 
nitric acid, and nitrate of mercury will accumulate in 
the column. It is reported that 3 to 9% of the mercury 
is attacked after three passes, requiring the solution to 
be treated. 

In spite of the mercury trap, acid gets through into 

the treated product (drops of acid can be seen on the 
surface). So you must wash the mercury several times 
by shaking it in distilled water, and then dry it. Fol- 
lowing such treatment, your mercury is bright and live- 
ly; however, if oxide skin begins to form after standing, 
you must treat it further. 
Oxidization. Oxidization cleaning is widely used be- 
cause it has several advantages over both distillation and 
chemical methods. It is faster and safer, requires less 
handling, and assures better results. It works because 
oxygen combines with all base-metal impurities, but at 
room temperature, does not readily attack the mercury. 
Until recently, all types of oxygen purifiers operated 
by forcing air or oxygen through mercury, a technique 
called “bubbling.” Sometimes water or acid was added 
to the mercury. The major drawback of this method is 
the time required. It is reported that a cadmium im- 
purity of one part in ten thousand is not entirely re- 
moved in four days: we ourselves have observed in- 
stances where a complete cleanup took three days. Such 
great lengths of time are required because mercury bub- 
bles are large, and total surface area is small. 

To overcome such difficulties, we developed in 1948 
an oxidizing apparatus (Figure 3). Here, mercury is 
forced through air, rather than air through mercury. As 
the droplets are of minute size, total surface area is 
large, and oxidation proceeds rapidly. The paddles also 
break up the oxide skin as it is formed, carrying it into 
and through the mass of mercury and releasing drop- 
lets entrapped in the scum. For light contamination, 
the air in the cylinder is sufficient for complete oxida- 
tion of the charge; for heavy contamination, means are 
provided for renewal of the air. In two hours, all base 
metals are changed to fine oxide powder which floats 
on the surface. 

Each method of cleaning listed above must be fol- 
lowed by filtering to remove the floating impurities. 
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An effective way to do this is with a “gold adhesion 
filter” (Figure 4). 


Don't Hurry 

Always remember in handling mercury that, when 
it is agitated in contact with oxides, dust or other finely- 
divided particles, the particles are so completely sub- 
merged in the mercury that it takes a long time for 
them to float to the surface. Finely-divided aluminum, 
for example, keeps rising for three days. So an essential 
part of mercury cleaning is a period of standing. 

We have learned that many instrumentmen find it 
unfeasible to purify their own mercury. To accommodate 
them, we offer a service whereby we send them empty 
iron cylinders for storing their dirty mercury, which 
they exchange for cleaned mercury. (Figure 5). 








, Beware 

I often am asked, “Is mercury really poisonous?”* I 
can say this much: where mercury is heated, as in dis- 
tilling, you must be extremely careful not to breathe 
even a trace of its vapors. At our plant, to be on the 
safe side, we do all mercury distillation out of doors. 
4 If this is impractical, be sure to use a ventilated hood. 
However, clean mercury at room temperatures offers no 
particular hazard when you follow good housekeeping 




















rules. Figure 5. This unbreakable polyethylene bottle 
has a dispensing tip convenient for filling instru- 
*If you are interested, author Lawrence would be pleased to supply a ments in the lab or plant—simply squeeze. 


Chemical and Engineering News reprint on the subject. 





| Tips on Clipping Stripping Time 


A gas-propelled abrasive sandblaster, moving at high 
speed in a controlled pattern, substantially cuts down 
stripping time required for removal of organic coat- 
ings from potentiometer windings. The process, in use 
at the Gamewell Co., Newton Upper Falls, Mass., cuts 
stripping time to 30 seconds for each winding. Accord- 
ing to R. H. Beedle, chief engineer of the Precision 
Potentiometer Division, the tedious hand buffing op- 


eration formerly in use took from 1 to 1 1/2 min- Abrasive 
sandblaster 


utes per winding. p . 
The precision stripping technique permits no dam- in operation. 
§ age either to the resistance wire or its mounting. Wire 
damage would change the wire resistance, making the 
potentiometer non-linear. The nitrogen-propelled unit, 
developed by the S. S. White Industrial Division, New 
| York, concentrates a stream of abrasive particles travel- 
ling at high speed through a small orifice nozzle, per- 











| mitting controlled removal of material to the desired 
pattern. The “abrasive” used is sodium bicarbonate, 
found to be the most satisfactory material for remov- A sample 
ing the organic coatings without damage to the wire of the 
windings. The cutting action is fast, cool and without sandblaster's 
shock. work. 
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> New Strain Gages 
for the Space Age 


Figure |. Two new strain gages 
developed by NBS. Left: strain- 
sensitive film evaporated on foil 
foundation between electrical con- 
tacts. Right: under side of ceram- 
ic-coated, asbestos-backed gage. 


TODAY'S MISSILE AIRFRAMES and engines must 
face terrific aerodynamic-heating-generated tempera- 
tures which far outstrip the upper limits of present 
strain gages. Right now, the Navy, Army and Air Force 
urgently need gages that will work up to 1000°F. And 
soon, gages for use up to 2000°F will be demanded. 

To meet these needs, three laboratories of the Na- 
tional Bureau of Standards are now investigating new, 
high-temperature strain-measuring devices, including 
improvement of ceramic-bonded gages, development 
of evaporated-film gages, and evaluation of present 
and proposed devices. 


Present Techniques 


Strains at or near room temperature usually are 
measured with paper-backed, resistant-wire gages of 
the SR-4 type. These gages are cemented to the struc- 
ture to be measured with organic resin. Applied loads 
cause the wire filament of each gage to deform about 
the same amount as the surface to which it is cemented, 
resulting in an electrical resistance change of the wire 
filament. Such resistance changes are converted to 


Figure 2. Strain 
gages being de- 
veloped at NBS. 
Left: strain-sensi- 
tive film deposit- 
ed directly on 
non - conducting 
part of a test 
strip. Right: cer- 
amic-coated as- 
bestos - backed 

age (filament 
side down) bond- 
ed to test strip 
with ceramic ce- 
ment. 








strain. However, above 350°F, the organic cement de- 
teriorates, and so won't transmit the full strain to the 
wire. 

The Bureau is attempting to solve this deterioration 
problem in two ways: 1. by using ceramics in place 
of organic materials, and 2. by developing gages which 
don’t use cement, but employ directly-deposited con- 
ducting film instead of wires. 


Ceramic-Bonded Gages 


Work on ceramic-bonded gages, under way in the 
enameled metal laboratory for three years, has resulted 
in a new gage, the “5B,” useful up to 800°F, and now 
commercially available. 

Two straight wires, 0.001” in diameter by 7/8” in 
length, are welded to narrow Inconel foil strips 0.002” 
thick. (Figure 1). These strips, forming the leads and 
shunt at the bottom of the gage, are crimped to an 
asbestos paper backing coated with a thin layer of 
ceramic cement. The gage is cemented to the test- 
structure surface with the same cement. No test-surface 
precoating is necessary, because the wet cement does 
not flow completely out from under the Inconel strips 
when the gage is pressed into position, and there is 
no electrical shorting to ground. Measurements show 
that the filament wires are from 0.001 to 0.002” from 
the test surface after the gage is applied. This gage is 
advantageous because it is completely prefabricated and 
can be attached to many recessed areas of test structures. 

The maximum useable temperature of the 5B gage 
is limited by the decrease of resistance stability of the 
wires with temperature, and by loss of resistivity 
in the ceramic elements. To extend its upper temper- 
ature limits, cements which show higher electrical re- 
sistivity at high temperatures are being investigated. 
One recently developed has improved properties in the 
range 1000 to 1800°F. 


Strain-Sensitive Film Gages 


NBS's mechanical instruments laboratory is investi- 
gating use of deposited metal or alloy film in place 
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Figure 3. Evap- 
orated - filament 
strain gage, con- 
tained in the 
controlled - tem- 
perature furnace 
(center), is be- 
ing vertically 
strained on this 
Dillon Dynamom- 
eter. Resistance- 
to-strain relation 
is plotted on 
L&N  strip-chart 
recorder (back- 
ground). 





of attached filaments as strain-gage elements. The film 
is deposited onto a thin non-conducting substrate which 
can be bonded to test surfaces (Figure 1). Or, the 
film can be deposited on an area of the test surface 
which has been made non-conductive, thus eliminating 
cements or adhesives (Figure 2). 

Choice of film material is of prime importance at 
1000 to 2000°F. The film must be strain-sensitive, 
capable of adhering to the test surface, chemically and 
physically stable. 

Films evaporated from 22 different metals all were 
found strain-sensitive. These tests were conducted on 
film deposited on suitable test strips by vacuum evap- 
oration. The foundations were an anodized aluminum 
strip coated with silicone resin and having silver con- 
tacts (Figure 2). 

The strain-sensitivity or gage-factor of test films de- 
pends strongly on film specific resistance or thickness; 
for thinner films, strain sensitivities are several times 
those of the bulk material. Tests (Figure 3) showed 
that the gage factor is a true property of the film, in- 
dependent of contact, substrate, or atmospheric effects. 

Above 200°F, resistance and gage factor were found 
to decrease. Time also was deleterious. So attention was 
turned to the development of an alloy that would re- 
tain its resistance properties at elevated temperatures 
for long intervals. Satisfactory results up to 750°F were 
obtained with an alloy film evaporated from a mixture 
of iron, aluminum, and titanium powders. 

Film material suitability also depends on resistance- 
strain stability, reversibility, and linearity. Some drift, 
hysteresis, and non-linearity were noted in all resistance- 
strain curves for elementary metals. However, the alloy 
appeared to be stable under all test conditions. 

Some means of adequate bonding between contacts 
and insulating coatings must be developed, for loss in 
shear strength of organic cement limits their use above 
450°F. Ceramic cements are not yet a solution, because 
they do not cure properly when confined between the 
two non-porous surfaces. 


Strain-Gage Evaluation and Calibration 

Since resistance strain-gages cannot be individually 
calibrated prior to application, they are useless unless 
their characteristics can be known accurately. At high 
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Figure 4. Gage factors are determined by meas- 
uring resistance change as gage is strained within 
controlled temperature furnace (white cylinder). 
Strain is read from optical strain-gage by sight- 
ing through window in furnace top. Wheatstone 
bridge (right) measures resistance change to one 
part per million. 


temperatures, strain gages often develop unpredict- 
able deficiencies which can limit their usefulness. To 
determine performance characteristics of available types, 
to define conditions under which meaningful measure- 
ments can be made, and to point out needed develop- 
ments, NBS has set up an evaluation facility sponsored 
by the Navy and Air Force. Equipment and procedure 
now are available for strain-gage evaluation up to 
1000°F, including determination of gage factor, re- 
sistance drift, resistance-temperature relation, effects of 
transient heating on resistance and the effects of storing 
at various humidity levels. 

In obtaining gage-factor values, the resistance gage 
is attached to a uniform test strip in a region of con- 
trolled temperature. (Figure 4). After corrections for 
temperature fluctuations, elapsed time and instrument 
calibration are applied to the resistance-strain data, the 
gage-factor is determined as the slope of the curve 
of relative changes of resistance versus strain. 

It is necessary to know the change of gage resist- 
ance with time at high temperatures, since such drift 
can cause serious error. After a gage attached to a 
stainless-steel test strip has come up to oven temper- 
ature, the apparent strain indicated by the gage is 
noted at frequent intervals for at least one hour. Such 
drift measurements have been made up to 1200°F. 

To apply corrections for temperature fluctuations 
during gage-factor and drift tests, temperature coeffi- 
cients of resistance are required. These values are ob- 
tained by increasing and decreasing the temperature 
of the gage a few degrees while noting its resistance 
change. The temperature coefficient is obtained from 
the simultaneous equations involving resistance change, 
temperature, and time. 

No gage yet developed is entirely suitable for use 
at high temperatures. But work on the improvement 
of existing gages and the development of new gages 
promises to extend measurements into the high-temper- 
ature region. 


51 








iS A NATIONAL ORGANIZATION ROSTER 





EXECUTIVE BOARD 


PRESIDENT: Henry C. Frost, Assistani 
Chief Engineer, Corn Products Company, 
201 North Wells St., Chicago 6, Ill. 


PRESIDENT-ELECT-SECRETARY: John 
Johnston, Jr., Supervisor, Engineering 
Department, E. I. du Pont de Nemours 
& Co., Inc., Room 1306, Louviers Bldg., 
Wilmington 98, Del. 


PAST PRESIDENT: Dr. Robert J. Jeffries, 
President, Data-Control Systems, Inc., 
39 Rose St., Danbury, Conn. 


TREASURER: Howard W. Hudson, Vice 
President of Manufacturing, Panellit, 
Inc., 7401 North Hamlin Ave., Skokie, Il. 


VICE PRESIDENT — TECHNICAL DE- 
PARTMENT: Thomas C. Wherry, As- 
sistant Branch Manager, Instrument & 
nent Laboratory, Phillips Petrol- 
eum Co., 117 N. Johnstone St., Bartles- 
ville, Okia. 


VICE PRESIDENT — STANDARDS AND 
PRACTICES DEPARTMENT: Glen G. 
Gallagher, Chief Instrument Engineer, 
The Fluor Corp., Ltd., 2500 S. Atlantic 
Blvd., E. Los Angeles 22, Calif. 


VICE PRESIDENT — GENERAL RELA- 
TIONS DEPARTMENT: Philip A. 
Sprague, President, The Hays Corpora- 
tion, 742 East 8th St., Michigan City, Ind. 


VICE PRESIDENT — INDUSTRIES DE- 
PARTMENT: Dr. Ralph H. Tripp, Tech- 
nical Director, Flight Test Division, 
Grumman Aijrcraft Engineering Corp., 
Bethpage, L. I., N. Y. 

DISTRICT VICE PRESIDENT—I: Carl W. 
Gram, Jr., Vice President of Sales, Ma- 
son-Neilan, Div. of Worthington Corp., 
375 Park Ave., New York 22, N 


DISTRICT VICE PRESIDENT—II: Charles 
A. Kohr, Foreman, Meter Laboratory, 
Radio Corporation of America, New 
Holland Pike, Lancaster, Pa. 


DISTRICT VICE PRESIDENT—III: J. 
Thomas Elder, Principal Instrument En- 
gineer, Tennessee Eastman Company, 
Kingsport, Tenn. 

DISTRICT VICE PRESIDENT—IV: George 
L. Kellner, Section Engineer, Instrument 
Service and Testing Sections, Linde 
Company, Box 44, Tonawanda, N. Y. 


DISTRICT VICE PRESIDENT—V: Gordon 
D. Carnegie, President, King Instrument 
Company, P. O. Box 7283, Cleveland 29, 
Ohio. 


DISTRICT VICE PRESIDENT—VI: Glenn 
F. Brockett, Sales Manager, Fisher Gov- 
ernor Company, Marshalltown, Iowa. 


DISTRICT VICE PRESIDENT—VII: Dr. 
John F. Draffen, Research Group Lead- 
er, Monsanto Chemical Company, 810- 
10th Ave., North, Texas City, Texas. 


DISTRICT VICE PRESIDENT—VIII: John 
A. See, Unit Engineer, Flight Test In- 
strumentation, Boeing Airplane Com- 
pany, Wichita 1, Kansas. 


DISTRICT VICE PRESIDENT—IX: Adel- 
bert Carpenter, Division Manager, Fisch- 
er & Porter Company, 5010 Woodmin- 
ster Lane, Oakland 2, Calif. 


DISTRICT VICE PRESIDENT—X: Joseph 
R. Rogers, Application Engineer, Bristol 
Co. of Canada, Ltd., 71 Duchess St., 
Toronto, Ontario, Canada. 


EXECUTIVE ASSISTANT — DISTRICTS: 
Willard A. Kates, President, W. A. 
Kates Co., 430 Waukegan Rd., Deerfield, 
Ill. 

EXECUTIVE ASSISTANT — CONFER- 
ENCES: Dr. Benjamin W. Thomas, Di- 
rector, Manufacturing Research & Con- 
trol Laboratory, Texas Butadiene & 
Chemical Corporation, P. O. Box 1777, 
Channelview, Texas. 


DISTRICT COMMITTEE CHAIRMEN 


DISTRICT I 


Planning Council: Carl W. Gram, Jr., 
Mason-Neilan, Div. of Worthington Corp., 
375 Park Ave., New York 22, N. Y. 
Also includes delegates from District I. 


Section and Membership Committee: R. L. 
Vivian, 63 Nahatan St., Norwood, Mass. 


52 


Program Committee: William L. Crosby, 
Consolidated Edison Co., 708 First Ave., 
New York 17, N.Y. 


Education Committee: Frederick S. Rich, 
Warden Road, R. D. #3, Doylestown, Pa. 


DISTRICT II 

Planning Council: E. A. Adler, United 
Engineers & Construction, Inc., 1400 
Arch St. Philadelphia, Pa. 
Also includes delegates from District II 


Section and Membership Committee: John 
B. Deaderick, The Foxboro Co., 1 Bala 
Ave., Bala-Cynwyd, Pa. 

Program Committee: Horace F. Richter, 


Jr., Fischer and Porter Co., 6th and 
Fayette St., Conshohocken, Pa. 


Education Com'mittee: Morton B. Brown, 
Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia 44, Pa. 


DISTRICT III 
Planning Council: J. Thomas Elder, Tenn- 
essee Eastman Company, Kingsport, 


n. 
Also includes delegates from District III. 
a. 

Section and Membership: Chairman-North- 
ern, J. R. Mahoney, 118 Tabor Rd., Oak 
Ridge, Tenn. Chairman-Southern, M. A. 
Dailey, 1141 Cook Road N.W., Atlanta, 
Ga. 

Program Committee: Frank A. Thomas, 
Jr., P. O. Box 1615, Mobile, Ala 


Education Committee: (Chairman to be 


named). 


DISTRICT Iv 


Planning Council: 
Linde Company, 


George L. Kellner, 
Box 44, Tonawanda, 


N. Y. 
Also includes delegates from District IV. 
Section and Membership Committee: Ar- 


thur A. Zuelhke, Taylor Instrument 
Cos., 95 Ames St., Rochester, N. Y. 


Program Committee: Frank K. Briggs, 361 
Tampa Avenue, Pittsburgh 34, Pa. 


Education Committee: (Chairman to be 
named). 


DISTRICT V 


Planning Council: Gordon D. Carnegie, 
King Instrument Co., . O. Box 7283, 
Cleveland, O. Also includes delegates 
from District V. 


Section and Membership Committee: 
(Chairman to be named). 


Program Committee: (Chairman to be 

named). 

Education Committee: Milton M. McMillen, 
Thompson Products Inc., 2196 Clark- 
wood Ave., Cleveland, O. 


DISTRICT VI 

Planning Council: Glenn F. Brockett, 
Fisher Governor Company, Marshall- 
town, Iowa. Also includes delegates from 


District VI. 

Section and Membership Committee: Wil- 
liam C. Waltman, 2000 S. Brook St., Lou- 
isville, Ky. 

Program Committee: Roy F. Knudsen, 
GM Technical Center, Box 188, Detroit 2, 
Mich. 


Education Committee: 
named). 
DISTRICT VII 


Planning Council: Dr. John Franklin 
Draffen, Monsanto Chemical Company, 
810-10th Ave., North, Texas City, Texas. 
Also includes delegates from District VII. 


(Chairman to be 


and Membership Committee: 


Section 
3514 Slumber Lane, 


Frank J. Long, 
Houston 23, Texas. 
Program Committee: Jack O. Aracey, Box 
775, Dickinson, Tex. 
Education Committee: Clarence R. Skal- 
nik, Box 583, League City, Texas. 


DISTRICT VIII 


Planning Council: John A. See, Boeing Air- 
plane Company, Wichita 1, Kansas. Also 
includes delegates from District VIII. 


Section and Membership Committee: Au- 
gust J. Dettbarn, 4240 Bellaire, Wichita 
18, Kansas. 


Program Committee: Wm. N. Donachy, 
3512 S. Toledo, Tulsa, Okla. 


Education Committee: (Chairman to be 
named). 


DISTRICT Ix 


Planning Council: Adelbert Carpenter, 
Fischer & Porter Co., 5010 Woodminster 
Lane, Oakland 2, Calif. Also includes 
delegates from District IX. 


Section and Membership Committee: 
(Chairman to be named). 


Program Committee: John C. Witherspoon, 
95 Keller Ave., Kenmore 17, N. Y. 


Education Committee: John Jensen, P. O. 
Box 248, Lemon Grove, Calif. 


DISTRICT X 


Planning Council: Joseph R. Rogers, Bris- 
tol Co. of Canada Ltd., 71 Duchess Street, 
Toronto, Ontario, Canada. Also includes 
delegates from District X. 


Section and Membership Committee: 
(Chairman to be named). 

Program Committee: (Chairman to be 
named). 

Education Committee: (Chairman to be 
named). 


PRESIDENT’S DEPARTMENT 
COMMITTEE CHAIRMEN 


ADMISSIONS COMMITTEE: Dr. William 
G. Brombacher, Consultant National Bu- 
reau of Standards, Washington 25, D.C. 


NATIONAL NOMINATING COMMITTEE: 
Robert T. Sheen, President, Milton Roy 
Company, 1300 E. Mermaid Lane, Phila- 
delphia 18, Pa. 

PRESIDENT’S ADVISORY COMMITTEE: 
Will W. Garey, Publisher, Control En- 
gineering, McGraw Hill Publishing Co., 
330 W. 42nd St., New York, 


PRESIDENT-ELECT-SECRETARY’S 
DEPARTMENT 
COMMITTEE CHAIRMEN 
EDUCATION COMMITTEE: Edmund C. 


Wanner, Consultant, General Electric 
ale 1 River Road, Schenectady, 
* « 


TTEE: William A. Wildhack, Chief, 
Office of Basic Instrumentation, Nation- 
- _ of Standards, Washington 25, 


a AND DEVELOPMENT COM- 


SOCIETY STRUCTURE AND PLANNING 
COMMITTEE: Albert F. Sperry, Pres- 
ident, Panellit, Inc., 7401 N. Hamlin, 
Skokie, Ill. 


PAST PRESIDENT’S DEPARTMENT 
COMMITTEE CHAIRMAN 


HONORS AND AWARDS COMMITTEE: 
Dr. Robert J. Jeffries, President, Data- 
Control Systems, Inc., 39 Rose Street, 
Danbury, Conn. 


TREASURER’S DEPARTMENT 
COMMITTEE CHAIRMAN 


FINANCE COMMITTEE: William A. Craw- 
ford, Principal Instrument Engineer, De- 
sign Division, Engineering Department, 
E. I. du Pont de Nemours & Co., Inc., 
Wilmington 98, Delaware. 


GENERAL RELATIONS DEPARTMENT 
COMMITTEE CHAIRMEN 


EMPLOYMENT COMMITTEE: (To be ap- 
pointed). 

EXHIBIT ALLOCATION COMMITTEE: 
Edward C. Baran, Control Systems Spe- 
cialist, Standard Oil Company of Ohio, 
No. 1 Refinery, 2735 Broadway, Cleve- 
land 13, O. 


ISA Journal 








hita 


des 
ee: 


on, 


, 


is- 


les 


nm 
l- 


“SG ce of 


' 








XUM 


EXHIBITORS ADVISORY COMMITTEE: 
Millard D. Shriver, Vice President, Pan- 
ellit, Inc., 7401 N. Hamlin Avenue, Sko- 
kie, Ill 

HISTORICAL COMMITTEE: Dr. William 
Brombacher, Consultant, National Bu- 
reau of Standards, Washington 25, D. 


HOST COMMITTEE: Albert F. Sperry, 
President, Panellit, Inc., 7401 N. Ham- 
lin, Skokie, Il. 

PUBLIC RELATIONS COMMITTEE: (To 
be appointed). 

PUBLICATIONS COMMITTEE: Nathan 
Cohn, Vice President, Technical Affairs, 
Leeds & Northrup Company, 4901 Sten- 
ton Avenue, Philadelphia 44, Pa. 


SECTION PROGRAM ADVISORY COM- 
MITTEE: Robert Rice, General Sales 
Manager, Fischer & Porter Co., Hatboro, 
Pa. 

SECTIONS AND MEMBERSHIP COMMIT- 
TEE: (To be appointed). 


HEADQUARTERS STAFF 


EXECUTIVE DIRECTOR 
William H. Kushnick 
EDITOR, ISA JOURNAL 
Charles W. Covey 
ASSISTANT EDITOR, ISA JOURNAL 
George A. Hall, Jr. 
DIRECTOR OF TECHNICAL 
& EDUCATIONAL SERVICES 
Herbert S. Kindler 
DIRECTOR OF SECTION ACTIVITIES 
Ralph M. Stotsenburg 
PROMOTION MANAGER 
William Minnick 
ASSISTANT TO THE EXECUTIVE 
DIRECTOR 
Elsey H. Johnson 
CHIEF BOOKKEEPER 
Ruth W. Helbling 


TECHNICAL DEPARTMENT 


Vice President: T. C. Wherry, Phillips 
Petroleum Co., 117 N. Johnstone St., 
Bartlesville, Oklahoma. 

ANALYSIS INSTRUMENTATION DIVI- 
SION: Director: H. J. Noebels, Beckman 
Instruments Inc., 2500 Fullerton Road, 
Fullerton, California. 

Associate Director: M. D. Weiss, Union 
Carbide Olefins Co., Special Instrumen- 
tation Dept., S. Char eston, W. Va. 


Secretary: K. V. Kratochvil, Phillips Pe- 
troleum Co., 117 N. Johnstone St., Bart- 
lesville, Oklahoma. 

Industrial pH measurement & Control 
Committee: Chairman: T. J. Kehoe, 
Beckman Instruments Inc., 2500 Fuller- 
ton Road, Fullerton, California. 


Chemica! Methods of Analysis Committee: 
Chairman: Dr. J. P. Strange, Mine Safety 
Appliances Co., 201 N. Braddock Ave- 
nue, Pittsburgh 8, Penna. 


Chromatography Committee: Chairman: V. 
J. Coates, The Perkin-Elmer Corp., In- 
strument Division, Norwalk, Connecti- 
cut 

Sampling Systems Committee: Chairman: 
E. A. Houser, Beckman Instruments Inc , 
2500 Fullerton Road, Fullerton, Calif. 


Radio Frequency Spectroscopy Committee: 
Chairman: A. R. Aikman, Schlumberger 
Well Surveying Corp., Ridgefield, Conn. 


x- -Ray and Electron Spectroscopy Com- 
‘mittee: Chairman: Dr. D. C. Miller, 
North American Philips Co., 750 South 
Fulton Ave., Mount Vernon, New York 


Optical Methods Committee: Chairman: 
D. J. Troy, E. I. du Pont de Nemours 
& Co., Inec., Louviers Bldg., Wilming- 
ton, Delaware 

Mass Spectroscopy Committee: Chairman: 
A. S. Powell, Combustion Engineering 
Inc., Windsor, Connecticut 


Publicity Committee: Chairman: G. Field, 
Batten, Barton, Durstine & Osborn, Inc., 
383 Madison Avenue, New York 17, New 
York 

DATA HANDLING & COMPUTATION 
DIVISION: Director: R. C. Saunders, 
Benson-Lehner Corp., 11930 W. Olympic 


Blvd., Los Angeles 64, California 
Associate Director: A. H. Freilich, Bur- 
roughs Corp., Research Center, Paoli, 


Penna. 

Secretary: H. McKenna. General Motors, 
P.O. Box 188, North End Station, De- 
troit, Michigan 


February 1959, Vol. 6, No. 2 


Computer Control Committee: Chairman: 
Dr. I. Lefkowitz, Case Institute of Tech- 
nology, 10900 Euclid Avenue, Cleveland 
6, Ohio 

Computer Program Committee: Co-Chair- 
man: E. M. Sharp, IBM Corporation, 80 
E. Jackson Blvd., Chicago 4, Illinois 
Co-Chairman: C. W. Worley, Electronic 
Associates, Inc., 582, Princeton, N. J 


Data Reduction Committee: Chairman: 
W. T. Nottingham, The Martin Company, 
Baltimore 3, Maryland 


Data Handling Program Committee: Chair- 
man: T. C. Fletcher, Beckman Systems 
Division, 325 N. Muller Avenue, Ana- 
heim, California 


Photographic Data Handling Committee: 
Chairman: J. Gates, Data Reduction 
Branch, Aviation Ordnance Dept., Naval 
Ordnance Test Station, Ridgecrest, Calif 


Telemetering Committee: Chairman: H. 


Pruss, Telemetering Corp. of America, 
8345 Hayyenhurst Avenue, Sepulxeda, 
California 


Education Committee: Chairman: S. Kauf- 
man, Shell Development Co., 3737 Bell- 
aire Blvd., Houston 25, Texas 


Pub’ications Committee: Chairman: R. E 
Wendt, Jr., Westinghouse Electric Corp., 
1844. Ardmore Blvd., Pittsburgh 1. 
Pennsylvania 


Intersociety Relations Committee: Ciair- 
man: Roedel, Crane Company, 4100 
S. Kedzie Ave., Chicago 32, Ill. 


Data Storage, Retrieval & Display Com- 


mittee: Chairman: A. Rahn, Recordac 
Corp., 1 Wanamaker Place, New York, 
a: & 


FEEDBACK CONTROL DIVISION: Direc- 
tor: R. P. Bigliano, E. I. du Pont de 
Nemours, & Co., Inc., Experimental Sta- 
tion, Wilmington 98, Delaware 


Associate Director: G. H. Bouman, Minne- 
apolis-Honeywell Reg. Co., Wayne & 
Windrim Avenues, Philadelphia 44. 


Penna. 

Secretary: D. W. 
de Nemours & Co., Inc., 
Delaware 


St Clair, E. I. du Pont 
Wilmington 98, 


Program Committee: Chairman: D. E. 
Berger, Phillips Petroleum Co., 117 N. 
Johnstone St., Bartlesville, Oklahoma 


ELECTRONIC INSTRUMENTATION DI- 
VISION: Director: J. M. Cage, Hewlett- 
Packard Co., 275 Page Mill Road, Palo 
Alto, California 


INSTRUMENT INSTALLATION OPERA- 
TION & MAINTENANCE DIVISION: Di- 
rector: M. J. Ladden, Minneapolis-Hon- 
eywell Reg. Co., Wayne & Windrim 
Avenues, Philadelphia 44, Pennsylvania 


Instrumentation Clinic Committee: Chair- 
‘man: L. E. Singleton, American Maize- 
Products Co., Roby, Indiana 


MANAGEMENT & ECONOMICS DIVI- 
SION: Director: N. L. Isenhour, Union 
Carbide Nuclear Co., P.O. Box P, Oak 
Ridge, Tenn. 


Associate Director: J. O'Connor, Kieley 
& Mueller, Inc., 64 Genung St., Middle- 
town, New York 

Associate Director: M. D. Shriver, Millard 


D. Shriver Co., Inc., 3025 W. Mission 
Road, Alahambra, California 


Secretary: R. F. Mahood, E. I. du Pont 
de Nemours & Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 


Sales Engineering Workshop: Chairman: 
J. T. Vollbrecht, Energy Control Co., 
5 Beekman Street, New York 38, N. Y. 


Technical Sessions Committee: Chairman: 
. D. Yanak, The M. W. Kellogg Co., 
711 Third Avenue, New York 17, New 
York 


User Maintenance Management Committee: 
Chairman: M. Blair, Panellit Service 
Corp., 7401 N. Hamlin Avenue, Skokie, 
Illinois 

Clinics and Workshops Coordination Com- 
mittee: Chairman: G. Bazaco, Fischer 
& Porter Co., Hatboro, Penna. 


MEASUREMENT & CONTROL INSTRU- 
MENTATION DIVISION: Director: J. 
T. Ward, E. I. du Pont de Nemours & 
Co., Inc., Design Division, Wilmington, 
Delaware 


Associate Director: H. F. Rondeau, Amer- 
ican Meter Co., Inc:, Research Lab., 
13500 Philmont Avenue, Philadelphia 16, 
Penna. 


ISA NATIONAL ORGANIZATION ROSTER 





E. I. du Pont 


Secretary: J. F. Coughlin, 
Louviers Bldg., 


de Nemours & Co., Inc., 
Wilmington 98, Delaware 


Primary Elements Committee: Chairman: 
M. E. Stickney, Beckman Instruments, 
Inc., 325 N. Muller Avenue, Anaheim, 
California 

Controllers & Control Accessories Com- 
mittee: Chairman: G. O. Haglund, Gen- 
eral Mills, Inc., 1620 Central Ave., Minn- 
eapolis 13, Minnesota 

Final Control Elements Committee: Chair- 
man: L. R. Driskell, Blaw Knox Co., 
Chemical Plants Div., 300 Sixth Avenue, 
Pittsburgh 22, Pensylvania 


Technical Papers Review & Pre-Approval 


Committee: Chairman: J. E. Brophy, 
Applied Physics Lab., Glendale Labora- 
tories, IBM, Endicott, New York 


PHYSICAL & MECHANICAL MEASURE- 
MENT INSTRUMENTATION DIVISION: 
Director: O. L. Linebrink, Battelle Me- 
morial Institute, 505 Kings Ave., Colum- 
bus, Ohio 

Strain Measurements Committee: Chair- 
man: R. Douglas, Hydraulic Laboratory, 
Newport News Shipbuilding & Drydock 
Co., Newport News, Virginia 


Vibration Measurements Committee: Chair- 
man: G. N. Krouse, Tatnall Measuring 


Ss stems C o., P.O Box 245, Phoenixville, 
Penna. 
Physical Testing Committee: Chairman: 


R. P. Bowen, 
Bldg. 18, Shop 323, 
Pensacola, Florida. 

Colorimetry Committee: Chairman: A. M. 
Gundelfinger, Technicolor Corp., 6311 
Roumaine Street, P.O. Box 38-547, Holiy- 
wood 38, California 

Basic Medical Measurements Committee: 
Chairman: Dr. F. K. Harris, II, M.D., 
Internal Medicine, 800 New Hampshire 
Ave., N. W., Washington, D. C. 


Reference Standards Lab., 
Naval Air Station, 


INDUSTRIES DEPARTMENT 


Vice President: Dr. R. H. Tripp, 
man Aircraft Engineering Corp., 
page, L.I., New York 


AERONAUTICAL INDUSTRY DIVISION: 
Director: F. E. Woods, Flight Test Sec- 
tion, Boeing Airplane Co., Seattle 14, 
Wash. 

Secretary: J. C. Hoagland, 1947 E. 
Grande, Pasadena, California 


Flight Test Committee: Chairman: H. T 
Noble, Jr., Boeing Airplane Co., Flight 
Test Station, Wichita 1, Kansas 


Aircraft Flight Test Symposium Sub-Com- 
mittee: Chairman: H. T .Noble, Jr., Boe- 
ing Airplane Co., Flight Test Station, 
Wichita 1, Kansas 

Missile Test Committee: Chairman: Dr. R. 

Morrison, Ramo-Wooldridge Corp., 
P.O. Box 45564, Airport Station, Los 
Angeles 45, California 

Missile Test Sr. Sub-Committee: 

Chairman: Dr. . Liu, Dresser Dy- 
namics, Inc., 18167. Napa Street, North- 
ridge, California 

Ground Test Committee: Chairman: Dr. 
A. B. Dember, Naval Ordnance Test Sta- 
tion, China Lake, California 


Aircraft Cortrol Committee: Chairman: 
H. Jensen, Bendix Aviation Corp., 

Burbank, California 

National Technica! Program Committee: 
Chairman: F’. D. Mylius, Consolidated 
Electrodynamics Corp., 1400 Shamrock 
Avenue, Monrovia, California 

Sections Relations Committee: Chairman: 
D. Rhodes, Statham Laboratories, 12401 
W. Olympic Blvd., Los Angeles 64, Cal- 
ifornia 

Intersociety Relations Committee: Chair- 
man: D. C. Little, Dept. of the Navy, 
White Sands Proving Grounds, Las Cru- 
cas, New Mexico 


Grum 
Beth 


Casa 


Education Committee: Chairman: E. G. 
Hoefs, Chance Vought Aircraft, Dallas, 
Texas 


Publications Committee: Chairman: T. G. 
MacAnespie, The Martin Company, Balti- 
more 3, Maryland 

Publicity Com'mittee: Chairman: F. G. Mc 
Gavock, Consolidated Electrodynamics 
Corp., 300 N. Sierra Madre Villa, Pasa- 
dena, California 

ISA JOURNAL Committee: Chairman: E. 
Durbin, Princeton University, Princeton, 
New Jersey 


53 








ISA NATIONAL ORGANIZATION ROSTER 





CHEMICAL & PETROLEUM INDUSTRY 
DIVISION: Director: T. H. Pierson, Eg- 
gelhoff Engineers, P.O. Box 1743, Hous- 
ton 1, Texas 


Associate Director: E. B. Hall, E. I. du 
Pont de Nemours & Co., Inc., Louviers 
Bldg., Wilmington 98, Delaware 


Secretary: L. Gess, Minneapolis-Honey- 
well Reg. Co., Wayne & Windrim Ave- 
nues, Philadelphia 44, Penna. 


Installation, Operation & Maintenance 
Committee: Chairman: J. Brous, Phillips 
Petroleum Co., Kansas City Refinery, 
P.O. Box 268, Kansas City, Kansas 


Measurement & Control Instrumentation 
Committee: Chairman: T. M. Hoffman, 
Humble Oil & Refining Co., P.O. Box 
3950, Baytown, Texas 


Feedback Control Committee: Chairman: 
C. Sanders, E. I. du Pont de Nemours 
Delaware 
& Co., Inc., Louviers Bldg., Wilmington, 


Chemical & Petro’eum Industry Division 
Steering Committee: Chairman: R'. N. 
Pond, Taylor Instrument Cos., 95 Ames 
Avenue, Rochester 1, New York 


Program Committee: Chairman: L. Gess, 
Minneapolis-Honeywell Reg. Co., Wayne 
& Windrim Avenues, Philadelphia 44, 
Penna 

Sections Relations Committee: Chairman: 
W. J. Durkin, Durkin Equipment Co., 
9834 Clayton Road, St. Louis 17, Mo. 

Electronics Committee: Chairman: S. J. 
Kniffen, Texas Butadiene & Chemical 
Corp., P.O. Box 777, Channelview, Texas 


Publications Committee: Chairman: G. L. 
Farrar, Oil & Gas Journal, Tulsa, Okla- 
homa 

Education Committee: Chairman: R. R. 
Click, Magnolia Petroleum Co., Natural 
Gas Dept., P. O. Box 4008, Sta. A, Dallas, 
Texas 


FOOD INDUSTRY DIVISION: Director: 
Dr. R. E. Morse, Dept. of Food Science, 
Rutgers University, New Brunswick, 
N. J. 


Program Committee: Chairman: L. E. 
Slater, Foundation for Instrumentation 
Education and Research, 335 E. 45th St., 
New York 17, N. Y 


Publications Committee: Chairman: F. K. 
Lawler, Food Engineering, 330 W. 42nd 
Street, New York, New York 


Publicity Committee: Chairman: F. K. 
Lawler, Food Engineering, 330 West 42nd 
Street, New York 36, New York 


Intersociety Relations Committee: Chair- 
man: A. H. Johnton, National Dairy 
Products Corp., Box 97, Oakdale, L.L., 
New York 


Sections Relations Committee: Chairman: 
Dr. A. R. Aikman, Schlumberger Well 
Surveying Corp., Ridgefield, Connecticut 


Membership Committee: Chairman: D. S. 
Campbell, Campbell Soup Co., 375 Me- 
morial Ave., Camden, New Jersey 


Arrangements Committee: Chairman: G. 

Moyer, Minneapolis-Honeywell Reg. 

Co. Wayne & Windrim Avenues, Phila- 
delphia 44, Penna. 


MEDICAL 7 BIOLOGICAL INDUSTRY 
DIVISION 


Program Committee: Chairman: Dr. D. 
A. Holaday, Columbia Univ. College of 
Physicians & Surgeons, New York 32, 

we 


METALS & CERAMICS INDUSTRY DI- 
VISION: Director: R. R'. Webster, Jones 
& Laughlin Steel Corp., 900 Agnew Ave- 
nue, Pittsburgh 30, Penna. 


Program Committee: Chairman: J. Dick- 
ont Wheeling Steel Corp., Steubenville, 
o 


Sections Relations Committee: Chairman: 
T. H. Fulton, Leeds & Northrup Co., 
= Mt. Lebanon Blvd., Pittsburgh 34, 

a. 


Publications Committee: Chairman: F. S. 
Swaney, Jones & Laughlin Steel Corp., 
Sod E. Carson Street, Pittsburgh 30, 

enna. 


NUCLEAR INDUSTRY DIVISION: Direc- 
tor: R. C. Mann, General Electric Co., 
P.O. Box 535, Idaho Falls, Idaho 
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Associate Director: Dr. C. P. Stanford, 
Westinghouse Electric, Atomic Power 
Div., Bettis Plant, Box 1468, Pittsburgh 
30, Pa. 

Nuclear Congress Program Committee: 
Chairman: Dr. S. Baron, Burns & Roe, 
a? 160 West Broadway, New York 13, 


Nuclear Program Planning Committee: 
Chairman: S. Snyder, Nuclear Corp. of 
geagesen. 2 Richwood Drive, Denville, 


Intersociety Relations Committee: Chair- 
man: J. A. Dever, Minneapolis-Honey- 
well Reg. Co., Research Division, 707 
W. Grange St., Philadelphia 20, Pa. 

Nuclear Standards Committee: Chairman: 
J. R. Mahoney, Union Carbide Nuclear 
Co., P.O. Box P, Oak Ridge, Tennessee 


PULP & PAPER INDUSTRY DIVISION: 
Director: L. G. Good, Panellit Service 
Corp., 7401 N. Hamlin Avenue, Skokie, 
Illinois 

Associate Director: J. Overall, Fischer & 
Porter Co., Hatboro, Penna. 


Pulp & Paper Education Committee: 
Chairman: V. M. Ricker, Jr., D. M. Bare 
Paper Co., Roaring Springs, Penna. 


Section Relations Committee: Chairman: 
D. J. Morrissex, Trimbey Machines, Inc., 
P.O. Box 714, Glen Falls, New York. 


Pulp & Paper Publications Committee: 
Chairman: W. P. Davenport, Bailey Me- 
dh Co., 30 Church St., New York, New 

ork 


Publicity Committee: Chairman: W. P. 
Davenport, Bailey Meter Company, 30 
Church Street. New York, N.Y. P 


POWER INDUSTRY DIVISION: Director: 
W. J. Burns, Long Island Lighting Co., 
175 Old Country Road, Hicksville, N. Y. 


Power Standards & Practices Committee: 
Chairman: R. C. Austin, Detroit Edison 
Co., 2000 2nd Avenue, Detroit 26, Mich- 
igan 

Education Committee: Chairman: W. H. 
Furry, The Foxboro Co., Foxboro, Mass. 


Intersociety Relations Committee: Chair- 
man: J. K. Mawha, Ebasco Services, 2 
Rector Street, New York 6, New York 


Publicity Committee: Chairman: H. P. 
Kallen, c/o Frederick R. Harris, 27 
Williams Street, New York, New York 


Program Committee: Chairman: R. A. 
Russell, Black & Veatch, 1500 Meadow 
Lake Parkway, Kansas City 14, Mo. 


Sections Relations Committee: Chairman: 
G. W. McKnight, Minneapolis-Honey- 
well Reg. Co., Wayne & Windrim Ave- 
nues Philadelphia 44, Penna. 


Management & Economics Committee: 
Co-Chairman: R. Baker, Public Service 
Electric & Gas Company, 80 Park Place, 
Newark, New Jersey 
Co-Chairman: J. R. Horton, Louisiana 
Power & Light Co., 142 Deleronde Street, 
New Orleans, La. 


Electronics Committee: Chairman: L. G. 
Holman, Montreal Engr. Co., Ltd., 276 
= James St. W., Montreal, P. Q., Can- 
ada 


Data Handling Committee: Chairman: W. 
S. Burt, Fischer & Porter Co., Data Re- 
duction & Automation Division, Hat- 
boro, Pennsylvania 


TRANSPORTATION INDUSTRY DIVI- 
SION: Director: T. C. Schroeder, Union 
Switch & Signal Division, 1789-1807 
Braddock Ave., Pittsburgh, Pennsylvania 


Advisor: J. J. MacDonald, Consolidated 
Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, California 


Associate Directort C. R. Canfield, Crane 
Company, 4100 S. Kedzie St., Chicago 
32, Illinois 

Associate Director: J. Harned, General 
Motors Corp., P.O. Box 188, N. End Sta- 
tion, Detroit 2, Michigan 


Transportation Data Handling & Com- 
putation Committee: Chairman: J. D. 
Dunlop, Allison Engine Division, Gen- 
eral Motors Corp., P.O. Box 894, Indi- 
anapolis, Indiana 


Transportation Installation Operation & 
Maintenance Committee: Chairman: C. 
G. Wrigley, Service Pipe Line Company, 
P.O. Box 1979, Tulsa 2, Oklahoma 


Transportation Management Committee: 
Chairman: T. C. Schroeder, Union 
Switch & Signal Div., 1789- 1807 Brad- 
dock Avenue, Pittsburgh, Penna. 


Transportation Measurement & Control 
Committee: Chairman: E. R. Boyle, Serv- 
ice Pipe Line Company, P.O. Box 1979, 
Tulsa 2, Oklahoma 


Transportation Publications Committee: 
hairman: P. Bertness, Consolidated 
Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, California 


Transportation Publicity Committee: 
Chairman: Bertness, Consolidated 
Electrodynamics Corp., N. Sierra 
Madre Villa, Pasadena, California 


Transportation Aircraft Committee: Chair- 
man: K. F. Wacker, Allison Div., Gen- 
eral Motors Corp., Dept. 5275, P.O. Box 
894, Indianapolis 6, Indiana 


Automotive Committee: Chairman: H. R. 
Fisher, Borg-Warner Corp., Research 
Center, Des Plaines, Illinois 


Railroad Committee: Chairman: W. Kneen, 
Consolidated Electrodynamics Corp., 300 
= Sierra Madre Villa, Pasadena, Cali- 
ornia 


Pipeline Committee: Chairman: M. T. 
Nigh, Service Pipe Line Company, P.O. 
Box 1979, Tulsa 2, Oklahoma 


Liquid Pipeline Committee: Chairman: R. 
E. Boyle, Service Pipe Line Co., P.O. 
Box 1979, Tulsa 2, Oklahoma 


Gas Pipeline Committee: Chairman: I. W. 
Schmitt, El Paso Natural Gas Co., Box 
1492, El Paso, Texas 


RUBBER & PLASTICS INDUSTRY DIVI- 
SION: Director: D. R. Davis, 384 Lansing 
Road, Akron 12, Ohio 


STANDARDS & PRACTICES 
DEPARTMENTS 


Vice President: G. G. Gallagher, The Fluor 
Corp., Ltd., 2500 S. Atlantic Blvd., Los 
Angeles 22, California 


AERONAUTICAL STANDARDS DIVI- 
SION: Director: F. E. Bryan, Dept. B3 
(A24) 852, Douglas Aircraft Co., 3000 
Ocean Park Blvd., Santa Monica, Cali- 
fornia 


RP28 Gyros & Gyro Terminology Com- 
mittee: Chairman: A. C. Plautz, Flight 
Test Div., Republic Aviation Corp., 
Farmingdale, New York 


NUCLEAR STANDARDS DIVISION: 

RP25 Materials for Instruments in Radia- 
tion Service Committee: Chairman: E. 
S. Day, Jr., General Electric Co., 761 
Building, Richland, Washington 


POWER STANDARDS DIVISION: Direc- 
tor: R'. C. Austin, Detroit Edison Com- 
pany, 2000 Second Avenue, Detroit 26, 
Michigan 


PRODUCTION PROCESSES STANDARDS 
DIVISION: Director: F. H. Winterkamp, 
E. I. du Pont de Nemours & Co., Inc., 
P.O. Box 993, Charleston 24, West Vir- 
ginia 


RPI Thermocouples and Extension Wire 
Committee: Chairman: . W. Percy, 
United States Steel Corp., Research 
Center, Monroeville, Penna. 


RP3 Head Type Meter Auxiliaries Com- 
mittee: Chairman: . A. Prior, The 
Diamond Alkali Co., Union Commerce 
Bldg., Cleveland 14, Ohio 


RP4 Control Valve and By-Pass Installa- 
tion Practices Committee: Chairman: C. 
W. Bates, Humble Oil & Refining Co., 
Baytown, Texas. 


RP5 Instrument Flow Plan Symbols Com- 
mittee: Chairman: H. E. Hanson, Esso 
Research & Engineering Co., P. O. Box 
121, Linden, New Jersey. 


RP7 Pneumatic Circuits Committee: Chair- 
man: R. U. Stanley, 7405 Rockway Ave- 
nue, El Cerrito 8, California 


RP8 Outside Instrument Protective Cab- 
inents Committee: Chairman: J. W. Prof- 
ota, Union Carbide Olefins Co., South- 
Charleston, West Virginia 
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RP12 Wiring for Hazardous Locations 
Committee: Chairman: F. L. Maltby, 
Drexelbrook Instrument Consulting 
Service, 1717 Edge Hill Rd., Abington, 
Penna. 

RP16 Variable Area Meters Committee: 
Chairman: L. N. Combs, E. I. du Pont 
de Nemours & Co., Inc., Louviers Bldg., 
Wilmington 98, Delaware 

RP17 Analyzer ue Systems Commit- 
tee: Chairman: A. Richards, General 
Electric Co., Tet Building, Richland, 
Washington 


SECTION OFFICERS 


RP18 Instrument Signals and Alarms Com- 
mittee: Chairman: J. E. Reed, E. I. du 
Pont de Nemours & Co., Inc., Louviers 
Bldg., Wilmington, Delaware 


RP22 Preferred Instrument Cut-out Di- 
mensions Committee: Chairman: J. G. 
a 496 Permont Avenue, Hillsdale, 


RP26 Frequency Response Specifications 
Committee: Chairman: F. H. Winter- 
kamp, E. I. du Pont de Nemours & Co., 
Inc., P.O. Box 993, Charleston 24, W. Va. 


AND MEETING SCHEDULES 


Section Secretaries are urged to check this directory for accuracy. If meeting place is not given, 
or data is incomplete, please advise Elsey H. Johnson of the National Headquarters staff 


SECTION OFFICERS AND MEETING SCHEDULES 





RP27 Instrument Interlocks Committee: 
Chairman: W. A. Summers, EBASCO 
Services, 2 Rector Street, New York 6, 
New York 


INTERSOCIETY STANDARDS & PRAC- 
TICES DIVISION: Director: A. F. Sper- 
ry, Panellit, Inc., 7401 N. Hamlin Ave- 
nue, Skokie, Illinois 


ISA-IRD Liaison: J. R. Davidson, Taylor 
Instrument Cos., 95 Ames_ Street, 
Rochester 1, New York 











ADIRONDACK 
Pres. Leonard M. DuBois, Marinette 
Paper Co., Fort Edward, N. Y. Secy. 
Edward Eggleston, International Paper 
Co., P.O. Box 938, Corinth, N. 1. 
p. 3. Morrissey, Trimbley Machines, 
Box 714, Glens Falls, N. Y. Meeting: 
Second Wednesday, 8:00 P.M. Rip Van 


Dam Hotel, 355 Broadway, Saratoga 
Springs, New York. 
AKRON 


Pres. Robert Moss, Columbia-South- 
ern Chem. Corp., Barberton, O., Secy. 
M. P. Lucak, Columbia-Southern Chem- 
ical Corp., Barberton, Ohio; Del. R. D. 
Scrimgeour, 260 Caston Rd., Akron, 
Ohio. Meeting: Third Tuesday 8:00 
P.M. Women’s City Club, W. Exchange 
St., Akron, Ohio. 


ALBUQUERQUE 

Pres. Nicholas Sannella, Jr., 3392-5l1st 
Loop, Sandia Base, Albuquerque, N. 
M. Secy. Harlan P. Kelsey, III, 11608 
Clifford Avenue, N. E., Albuquedque, 
N. M. Del. Victor V. Myers, Jr., — 
Texas N. E., Albuquerque, N. 

Meeting: Second Thursday, 8:00 PM. 


La Cana Room, Coronado’ Club, 
Sandia Base, N. M. 
ARK-LA-TEX 


Pres. Lowell M. Sikes, Box 511, Tyler, 
Pres. Lowell M. Sikes, Box 511, Tyler, 
Texas, Secy. Joseph Short, c/o Thickol 
Chemical Co., Marshall, Texas. Del. 
E. T. Buckley, Box No. 1407, Shreve- 
port, La. Meeting: First Monday, 7:30 
P.M., Humble Oil Pipeline Co. Audi- 
torium, S. 2nd & Cotton Sts., Long- 
view, Texas. 


ARUBA 

Pres. Arthur S. MacNutt, P. O. Box 
452, c/o Lago Oil & Transport Co., 
Aruba, N.W.1.; Secy. Marchant A. 
Davidson, Box 452, Lago Colony, Aruba, 
N.W.I. Del. J. L. Lopez, c/o Interna- 
tional Petroleum, Barrancabermeja, 
Columbia, S. A. 


ASHTABULA 

Pres. John L. Donatone, 1653 W. 4th 
St. Ashtabula, Ohio; Secy. Robert W. 
Ryder, 1717 W. 5th St. Ashtabula, 
Ohio; Del. Joseph E. Micksch, 522 W. 
36th St. Ashtabula, Ohio. Meeting: Sec- 
ond Thursday, 8:00 P. M. Swallows 
Restaurant, Rt. 20, Ashtabula, Ohio. 


ATLANTA 


Pres. Samuel Ellis, 559 Dutch Valley 
Road, N.E. Atlanta 9, Georgia. Secy. 


Georgia. 
Dailey, 1141 Cook Road, N.W., Atlanta, 
Georgia. Meeting: Fourth Monday 8:00 
P.M. Architects and Engineers Bldg., 
230 Spring Street, N.W., Atlanta, 
Georgia. 


BALTIMORE 

Pres. Robert M. Brown, 7910 Elmhurst 
Ave., Baltimore 14, Md. Secy. Norbert 
J. Rottloff, 1626 Heathfield Road, Balti- 
more 12, Md. Del. H. Kirk Fallin, 915 
East Belvedere Ave., Baltimore 12, Md. 
Meeting: Second Friday, 8:00 P.M., En- 
gineers Club of Baltimore, Md. 


BATON ROUGE 
Pres. Clayton R. Mahaffey, R.R. 2 Box, 
Port Allen, La. Secy. Lewis M. Decker, 
446 North St., Baton Rouge, La. Del. 
Clayton R. Mahaffey, R.R. 2 Box, Port 
Allen, La. Meeting: First Monday 7:30 
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P.M., Recreation Center, 855 Florida St., 
Baton Rouge, La. 


BIRMINGHAM 

Pres. Albert L. Thomas, Jr., Southern 
Research Inst., 2000-9th Ave. S., Birm- 
ingham, Ala. Secy. Gerney D. Mitchell, 
Instrument Society of America, 608 
North 21st Street, Birmingham, Ala. 
Del. Louis M. Chester, 304 Redwood, 
Crestwood Gardens, Birmingham, Ala 
Meeting: Fourth Tuesday, 7:00 P.M. 
Bankhead Hotel, Birmingham, Ala. 


BLUE RIDCE 

Pres. John D. Kirby, 122-4th St., S.E. 
Pulaski, Va. Secy. Charles D. Stafford, 
13-D McGill Village, Pulaski, Va. Del. 
Floyd T. Stanton, 1218 Kerns Ave., 
S.W. Roanoke, Va. Meeting: Last Fri- 
day,, 8:00 P.M. Davison Hall, V.P.I. 
Campus, Blacksburg, Va. 


BOSTON 

Pres. Wm. J. L. Kennedy, Stone & 
Webster Eng. Corp., 49 Federal St., 
Boston, Mass. Secy: Donald J. LaCerda, 
Badger Manufacturing Co., 230 bent 
St., Cambridge, Mass. Del. Owen C. 
Jones, Owen C. Jones & Co., P.O. Box 
151, Wellesley Hills 82, Mass. Meeting: 
First Monday except January which 
will be second Monday, 99 Club, 99 
State Street, Boston, Mass. 


CAROLINA PIEDMONT 


Pres. Frank Mendes, III, 1936 Brook 
Drive., Camden, N. C., 'Secy. W. C. 
Morrison, 1907 Liberty Life Building, 
Charlotte, N. C. Del. Eugene B. Finch, 
Box 673-C, Rt. 2, Park Road, Char- 
lotte, N. C. Meeting: Second Friday, 
7:00 P.M., Barringer Hotel, North Try- 
en St., Charlotte, N. C. 


CENTRAL ILLINOIS 


Pres: Gordon Holliday, 105 Hatterman 
Ave. Bartonville, Ill. Secy: Donald E. 
Bonk, 1111 S. 8th St., Pekin, Ill. Del. 
J. Mahannah, 2302 W. Sherman, Peoria, 
Ill. Meeting: First Wednesday 6:30 P.M. 
Chateau Club, North Pekin, Il. 


CENTRAL KEYSTONE 

Pres. Albert E. Bates, 5012 Colorado 
Ave. Harrisburg, Pa. Secy. George H. 
Espy, Weston Instruments, 1511 North 
Front St., Harrisburg, Pa. Del. Richard 
W. Stanford, 3618 N. Second St. Har- 
risburg, Pa. Meeting: Fourth Tuesday, 
7:15 P.M. Dutch Club, 45@ Manor St., 
York, Pa. 


CENTRAL NEW YORK 

Pres. John F. Peterson, Beech Rd., 
Box 177, North Syracuse, N. Y. Secy. 
Donald A. Stratton, 230 Garden City 
Dr., Mattydale 11, N. Y. Del. Clifford 
M. Davies, 213 Beechwood Rd., Liver- 
pool, N. Y. Meeting: First Monday, Din- 
ner 6:00 P.M. Meeting 8:00 P.M., Syra- 
cuse, N. Y. 


CHARLESTON 

Pres. Edgar E. Buxton, 903 Hillcrest 
Drive, St. Albans, W.Va. Secy. Felix 
E. Dandois, 902 Laing St., St. Albans, 
W. Va. Del. Albert H. Hix, 1013 Bel- 
mont, Forest Hills, Charleston, W. Va. 
Meeting: First Monday, 6:00 P.M. 
Humphrey's Dairy Bar, 1600 Bigley 
Ave., Charleston, W. Va. 


CHATTANOOGA 
Pres. Wm. P. Guhne, 3535 Connelly 


Lane, Chattanooga. Tenn. Secy. How- 
ard C. Thach, 1810 Francis St., Chat- 


tanooga, Tenn. Del. R. Glynn Thomas, 
403 Dome Bldg. Chattanooga, Tenn. 
Meeting: First Thursday, 7:00 P.M., 
Edmunds’ Restaurant, 820 Georgia 
Avenue, Chattanooga, Tenn. 


CHICAGO 

Pres. R. G. Klitchman, 1248 West 54th 
Place, La Grange, Ill. Secy. Floyd E. 
Ertsman, 343 S. Dearborn St., Chicago 
4, Ill. Del. J. B. McMahon, 332 S. Mich- 
igan Avenue, Chicago, Ill. Meeting: 
First Monday, Dinner 6:45 P.M. Meet- 
ing 8:00 P.M. Western Society of Engi- 
neers, 84 E. Randolph St., Chicago, 
Ill. Tel: WEbster 9-0686. 


CINCINNATI 


Pres. John R. Douglass, Mt. Healthy 
Station, Box 75, Cincinnati 31, Ohio. 
Secy. Bernard F. Burdick, 2048 Evanor 
Lane, Cincinnati 30, Ohio. Del. E. Roy 
Myers, E. Roy Myers Co., 427 Temple 
Bar Bldg., Cincinnati 2, Ohio. Meeting: 
First Monday, 8:00 P.M. Engineering 
Society Bldg. Woodburn & McMillan, 
Cincinnati 6, Ohio. 


CLEVELAND 

Pres. Lawrence H. Waldrip, 3030 Eu- 
clid Avenue, Cleveland, Ohio. Secy. 
Wm. Lisby, Research Instrument Co., 
12410 Trisket Road, Cleveland, Ohio. 
Del. Robert E. Tozier, NACA, 21000 
Brookpark Road, Cleveland 35, Ohio. 
Meeting: Second Wednesday, 8:00 P.M., 
Cleveland Engineering Society Bldg., 
2136 E. 19th St., Cleveland, Ohio. 


COLUMBUS 

Pres. George C. Van Fossen, 186 Wayne 
St., Hilliards, Ohio. Secy. Richard L. 
Gibbs, 505 King Ave., Columbus 1, Ohio. 
Del. William C. Trethewey, 969 W. 
Church St., Newark, Ohio. Meeting: 
Third Thursday, 8:00 P.M. Battelle 
Memorial Institute, 505 King Ave., Co- 
lumbus, Ohio. 


CONNECTICUT VALLEY 

Pres. Wilfred Roth, Roth Lab. for 
Physical Res. 1240 Main St., Hartford, 
Conn. Secy. Lawrence A. Schafer, 1 
Robin Lane, Cromwell, Conn. Del. 
Robert E. Gorton, R.F.D. 2, Manches- 
ter, Conn. Meeting: Alternate Second 
Tuesday and Wednesday except June 
July and August. Southern Plantation 
Restaurant, 588 Franklin Ave., Hartford, 
Conn. 


CUMBERLAND 

Pres. Warren Bantz, 552 National High- 
way, LaVale, Md. Secy. Raymond 
Bampton, Celanese Corp. of America, 
Broad St. Midland, Md. Del. Robert N. 
Wilson, 25 Bealls Lane, Frostburg, Md. 
Meeting: Third Wednesday 8:00 P.M. 
Shrine Country Club, Baltimore Pike, 
Cumberland, Md. 


DAYTON 

Pres. Charles H. Callier, 1136 Gardner 
Rd. Dayton 29, Ohio. Secy. John E. 
Flaherty, 3772 Elmira Drive, Dayton 
39, Ohio. Del. Donald G. Tekamp, 1854 
Wesleyan Rid. Dayton 6, Ohio. Meeting: 
First Monday 8:00 P.M. Srepco Inc., 
314 Leo St., Dayton 4, Ohio. 


DENVER 

Pres. Hank Feiertag, 2955 S. Zurich Ct., 
Denver, Colorado. Secy. Rod Street, 
2801 South Kearney, Denver, Colorado. 
Del. Wendall Wolf. 690 South Corona, 
Denver, Colorado. Meeting: Date Vari- 
able. 8:00 P.M. Auditorium Hotel, 14th 
& Stout, Denver, Colorado. 
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DETROIT 

Pres. Thomas C. Farrell, Minneapolis- 
Honeywell Reg. Co., 13631 Plymouth 
Rd., Detroit 27, Mich. Secy. Albert T. 
Maser, 28260 Hollywood, Roseville, 
Mich. Del, Roy F. Knudsen, 671 Coo- 
lidge Ave., Birmingham, Mich. Meet- 
ing: Third Thursday 7:30 P.M. Univer- 
sity of Detroit Engineers Bldg. Room 
206, West McNichols Rd. at Livernois, 
Detroit, Mich. 


EASTERN NEW YORK 


Pres. Harry L. Healing, N. Y. State 
Office Bldg. 11th Floor, Albany 1, N. Y. 
Secy. Anthony S. Colello, Jr., Energy 
Control Co., Inc,, 1203 Central Ave., 
Albany 5, N. Y. Del. W. R. McKegg, 
General Elec. Co., 100 Spring Rd., 
Scotia 2, N. Y. Meeting: First Tues- 
day 8:00 P.M. Hotel Van _ Curler, 
Washington Ave., Schnectady, N. Y. 


FAIRFIELD COUNTY 


Pres. Lloyd E. Slater, Valory Lane, 
R.D. #2, Weston, Conn. Secy. Frede- 
rick H. Bihler, c/o Regent Controls, 
Brown House Road, Stamford, Conn. 
Del. Thomas T. Tebo, 11 Ridgewood 
Rd. Rowayton, Conn. Meeting: Sec- 
ond Wednesday 7:00 P.M. Clam Box 
Restaurant, Post Rd. Westport, Conn. 


FOUR CORNERS 

Pres. Edwin G. Hays, Humble Oil & 
Refining Co., Box 1268, Farmington, 
N.M. Secy. B. N. Robinson, Jr. Black 
Silvalls & Bryson, 41312 W. Main, 
Farmington, N.M. Del. Andrew Sescock, 
American Meter Co., 1818 Somervell 
N.E., Albuquerque, N.M. Meeting: Sec- 
ond Thursday, 7:30 P.M. Avery Hotel, 
302 W. Main, Farmington, N.M. 


FOX RIVER VALLEY 
Pres. James W. Taylor, 1780 Second 
Ave., S., Wisconsin Rapids, Wisc. 
Secy. James J. Akey, 72112 Eighth 
St., N., Wisconsin Rapids, Wisc. Del. 
John Matter, Jr., 109 S. Appleton St., 
Appleton, Wisc. Meeting: First Tues- 
day, 6:30 P.M., various places through- 
out Wisconsin. 

GREAT SALT LAKE 
Pres. Max R. Curtis, 455 E. 4th South, 
Room 100, Salt Lake City 11, Utah. 
Secy. A. A. Blackerby, 455 E. 4th 
South, Room 100, Salt Lake City 11, 
Utah. 


HOUSTON 

Pres. Elmef E. Klier, The Foxboro 
Co., 2518 S. Blvd., Houston 6, Texas. 
Secy. G. Bruce Staples, Jr., 6039 Rose 
St., Houston 7, Texas. Del. Vernon O. 
McConnell, 1514 W. 8th, Freeport, Texas. 
Meeting: Last Monday, 8:00 P.M., Uni- 
versity of Houston, Texas. 


IDAHO FALLS 

Pres. Don. E. Everingham, 802 Skyline 
Dr., Idaho Falls, Idaho. Secy. Dallas G. 
Raasch, 165-l1lth, Idaho Falls, Idaho. 
Del. Lewis W. Scarbrough, 984 Syringa, 
Idaho Falls, Idaho. Meeting: Third 
Wednesday, 7:30 P.M. Green Room, 
Booneville, Idaho. 


INDIANAPOLIS 
Pres. Paul E. Henke, 6312 Douglas Rd., 
Indianapolis 20, Ind. Secy. Robert E. 
Carmichael, P.O. Box 55252, Indianap- 
olis 5, Ind. Del. Karl F. Wacker, 5874 
Speedway Dr., Speedway 24, Ind. Meet- 
ing: Second Tuesday 6:30 P.M. McClar- 
ney’s Restaurant, 145 W. Morris St., 
Indianapolis, Ind. 

JACKSONVILLE 
Pres. Edgar Andrews, Container Corp. 
of America, Rt. 2, Box 123B, Fernan- 
dina Beach, Fla. Secy. Stephen R. M. 
Kennedy, Minneapolis-Honeywell Reg- 
ulator Company, 1746 E. Adams St., 
Jacksonville 2, Fla. Del. James L. 
Green, Jr., 3339 Ribault Scenic Dr., 
Jacksonville, Fla. Meeting: First Fri- 
day, 6:30 P.M. Seminole Hotel, Jack- 
sonville, Fla. 


KALAMAZOO VALLEY 


Pres. Loren Fortier, Electronics Supply 
Co., 906 E. Michigan Ave., Kalamazoo, 
Mich. Secy. James W. Beardsley, 8321 
Long Lake Rd., Kalamazoo, Mich. Del. 
James W. Beardsley, 8321 Long Lake 
Rd., Kalamazoo, Mich. 


KANSAS CITY 


Pres. Francis M. Winterburg, 13226 
Logan Lane, Lenexa, Kansas. Secy. 
Andrew A. Zahner, Burns & McDonnell 
Engr. Company, Box 7088-95th Troost, 
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Kansas City 3, Mo. Del. Henry W. Ha- 
man, Box 7345, North Kansas City 16, 
Missouri. Meeting: First Tuesday, 7:30 
P.M. Science Bldg., Kansas City Uni- 
versity, 5100 Rockhill Road, Kansas 
City, Mo. 


LEHIGH VALLEY 


Pres. Charles F. Homewood, 486 
Columbia Ave., Palmerton, Pa. Secy. 
Norman F. Clauser, 120 S. Canal St. 
Walnutport, Pa. Del. William A. Greg- 
ory, 2838 Woodland Rd., Roslyn, Pa. 
Meeting: Second Tuesday 8:00 P.M. 
Hotel Bethlehem, Bethlehem, Pa. 


LOS ANGELES 


Pres. Jake C. Groenewegen, Shell 
Chemical Corp., Box 211, Torrance, 
Calif. Secy. Chester S. Beard, 3220 N. 
Knoll Drive, Los Angeles 28, Calif. Del. 
Claude B. Nolte, Barton Instrument 
Corp., 580 Monterey Pass Road, Mon- 
terey Park, Calif. Meeting: Second 
Wednesday, no set date. Visitors call 
Secretary, Hollywood 5-1000. 


LOUISVILLE 


Pres. Wallace W. Brown, 6401 South 
2nd Street, Louisville 14, Ky. Secy. 
Lydon L. Davenport, 939 Whitney 
Street, Louisville, Ky. Del. E. Malkin, 
Malkin Instrument Co., 333 Guthrie, 
Louisville, Ky. Meeting: First Monday, 
8:30 P.M. Seagrams Auditorium, Louis- 
ville, Kentucky. 


MATI (Agricultural & Technical Institute 


at Morrisville, N. Y.) 


Pres. Robert D. Matzen, Box 331, Eaton, 
St., Morrisville, N. Y. Secy. Charles 
Shanks, Morrisville, New York. Advisor 
Delbert A. McKee, Instrument Tech- 
nology Div., New York State Agricul- 
tural & Technical Institute, Morrisville, 
N.Y. Meeting: First Wednesday, 8:00 
P.M. Stewart Hall, Morrisville, N. Y. 


MEMPHIS 


Pres. Leon A. Grosmaire, 4963 Green- 
way Avenue, Memphis 17, Tenn. Secy. 
Carl E. Johnson, 3465 Walnut Grove 
Road, Memphis, Tenn. Del. James L. 
Shilane, P.O. Box 9947, 2717 Union 
Ext., Memphis, Tenn. Meeting: Sec- 
ond Monday, 8:(0 P.M. Community 
Service Rooms of three local banks, 
Memphis, Tenn. 


MILWAUKEE 


Pres. Milton H. McCormick, General 
Controls Co., 3812 W. Burnham St., 
Milwaukee, Wis. Secy. Clarence G. 
Johnson, Leeds & Northrup Co., 828 
N. Broadway St., Milwaukee 2, Wis. 
Del. Thomas M. Holloway, Johnson 
Service Co., 507 E. Michigan St., Mil- 
waukee, Wis. Meeting: Fourth Mon- 
day, 8:00 P.M., Engineer’s Society of 
Milwaukee, 3112 Highland Blvd., Mil- 
waukee 8, Wis. 


MOJAVE LESERT 


Pres. John W. Renshaw, 39025 Juniper 
Tree Rd., Palmdale, Calif. Secy. Ken- 
neth R. Lundy, Sr., 45436 North Rodin 
Ave., Lancaster Calif. Del. Jack M. 
Tuttle, 44434 Lomeoak, Lancaster, Calif. 
Meeting: Second Tuesday, 8:00 P.M. 
Antelope Valley Joint Union High 
School, Lancaster Blvd. & Div. St., 
Lancaster, Calif. 


MONTREAL 


Pres. K. Colin Kent, c/o Bristol Co., 
of Canada Ltd., 1529 Drummond St., 
Montreal, Que., Canada. Secy. Gordon 
B. Hall, P.O. Box 10, Montreal, Que. 
Canada. Del. John L. More, 4035 Madi- 
son Avenue, N.D.G., Montreal, Quebec, 
Canada. Meeting: Last Monday, 8:15 
P.M., LaSalle Hotel, Mountain Street, 
Montreal, Que., Canada. 


NEW JERSEY 


Pres. Warren S. Jones, c/o J. Arthur 
Moore Co., 342 Madison Avenue, New 
York 17, N. Y. Secy. Lawrence B. 
Krumm, The Bristol Co., 250 W. 57th 
St., New York 19, N. Y. Del. Eliot 
R. Hill, 1125 Kensington Avenue, 
Plainfield, N. J. Meeting: First Tues- 
day, 8:00 P.M. Essex Hotel, Broad St., 
Newark, N. J. 


NEW ORLEANS 


Pres. Wm. J. Keller, Jr., 415 Natchez 
St., New Orleans, La. Secy. Edwin A. 
Lafaye, 1952 Mirabeau Avenue, New 
Orleans, La. Del. W. B. Chandler, 5800 
Alfred St., New Orleans, La. Meeting: 
Third Monday, 7:30 P.M., New Orleans 
Athletic Club, 222 N. Rampart St., New 
Orleans 16, La. 





NEW YORK 


Pres. Hamilton R. Bristol, The Bristol 
Co., 250 W. 57th St., New York 19, 
N.Y. Secy. David M. Breslauer, c/o 
J. Arthur Moore Co., 342 Madison Ave- 
nue, New York 17, N. Y. Del. John 
H. Morrison, Helicoid Gage Division, 
American Chain & Cable, 230 Park 
Avenue, New York 17, N. Y. Meeting: 
Third Monday, 7:30 P.M. PHI GAM- 
MA DELTA Club, 106 W. 56th St., 
New York 19, N. Y. 


NIAGARA FRONTIER 


Pres. Ibert H. Gibney, 54 Winspear 
Ave., Buffalo 14, N.Y. Secy. Joseph 
E. Wilson, 133 Wyoming, Buffalo 15, 
N.Y. Del. Orvis R. Lawrence, 4446 Main 
St., Buffalo 26, N.Y. Meeting: Fourth 
Monday, Dinner 6:30 P.M., Meeting 
8:00 P.M., Erie County Technical In- 
stitute, 1685 Elmwood Avenue, Buf- 
falo, N.Y 


NORTH TEXAS 


Pres. Gale Litton, 4143 Brookport Dr., 
Dallas. Texas. Secy. James Newman, 
6234 Peeler St., Dallas, Texas. Del. 
E. R. Evans, 3425 Cloer Dr., Fort Worth, 
Texas. Meeting: Second Tuesday, 7:00 
P.M., Amon Carter Field, Fort Worth, 
Texas. 


NORTHEAST TENNESSEE 


Pres. Robert C. Hart. Tennessee East- 
man Co., Kingsport, Tenn., Secy. Jackie 
Robinson, Tennessee Eastman Co., 
Kingsport, Tenn. Del. William Y. Har- 
kins, Tennessee Eastman Co., Kings- 
port, Tenn. Meeting: Second Monday, 
7:00 P.M. Tennessee Eastman Co. Re- 
search Auditorium, Eastman _ Road, 
Kingsport, Tennessee 


NORTHERN CALIFORNIA 


Pres. Bruce E. Powell, 4393 Janna 
Vista, El Sobrante, Calif. Secy. Gordon 
D. Craig, The Foxboro Co. 399 Preda 
St.. San Leandro, Calif. Del. Wm. B. 
Milligan, 8505 Roberta Dr., El Cerrito, 
Calif. Meeting: Second Monday. 7:00 
P.M. Spenger’s Restaurant, Foot of 
University Avenue, Berkeley, Calif 


NORTHERN INDIANA 


Pres. Heinz Cook, 8812 S. Harper. Chi- 
cago 19, Ill. Secy. Arthur F. Pawle 
713 West 35th Ave.. Gary Ind. Del. 
Virginia W. Pawle, 713 West 35th Ave., 
Gary. Ind. Meeting: Third Tuesday. 
8:00 P.M., Vogel’s Restaurant, 1250 In- 
dianapolis Blvd., Whiting, Ind. 


OAK RIDGE 


Pres. C. Stephen Lisser, 203 Virginia 
Road, Oak Ridge, Tenn. Secy. John 
L. Horton, 132 Georgia Avenue, Oak 
Ridge Tenn. De). Raymond K. Adams, 
133 Newberry Circle, Oak Riidge, Tenn. 
Meeting: First Wednesday, 8:00 P.M. 
a Recreation Hall, Oak Ridge, 
enn. 


OGLETHORPE 


Pres. R. R. Newton, Jr., 18, Oleander 
Ave., Savannah, Ga. Secy. John D. 
Goodrich, Jr., P.O. Box 570, Savannah, 
Ga. Del. James W. Replogle, Jr., 255 
Dreamland St., Jesup, Ga. Meeting: 
Second Friday, 8:00 P.M., Reddy Kilo- 
watt Room, Savannah Electric & Power 
Co., Savannah, Ga. 


OKLAHOMA CITY 


Pres. John D. Graham, 1408 N. E. 38, 
Oklahoma City, Okla. Secy. Russell H. 
Hayes, 2641 N..W. 35th, Oklahoma City, 
Okla. Del. G. R. McDannold, 5509 N. 
Billen, Oklahoma City, Okla. Meeting: 
First Tuesday, 7:30 P.M. Oklahoma Gas 
& Electric Auditorium, 3rd & Harvey, 
Oklahoma City, Okla. 


OMAHA 


Pres. Robert J. Morley, Northern Nat- 
ural Gas Co., 2223 Dodge Street, Omaha, 
Nebraska. Secy. Howard J. Morgan, 
Taylor Instrument, 6628 Seward St., 
Omaha, Nebr. Del. Robert B. Plumb, 
Omaha Public Power, 4th & Marcy 
Sts., Omaha 8, Nebr. Meeting: Second 
Monday. No fixed meeting place, 
Omaha, Nebr. 


PADUCAH 


Pres. Charles I. Overbey, Box 402, Cal- 
vert City, Ky., Secy. Robert W. Lang- 
ston, 831 S. 21st St., Paducah, Ky. Del. 
Jack C. Taylor, 119 N. Spence St., 
Mounds, Ill. Meeting:. First Thursday. 
7:30 P.M. Paducah Women’s Club, 1406 
Jefferson St., Paducah, Ky 
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PANHANDLE 


Pres. Homer P. Ballengee, 11 Hughes, 
Phillips, Texas. Secy. Ralph H. Glenn, 
3102 Westhaven Drive, Amarillo, Texas. 
Del. J. R. Connell, Phillips Chemical 
Co., P.O. Box 391, Borger, Texas. Meet- 
ing: Third Tuesday, Dinner 7:15 P.M., 
Phillips Grade School Cafeteria, Phil- 
lips, Texas. 


PENSACOLA 

Pres. W. G. Baker, Chemstrand Corp., 
Gen. Engr. Dept. P.O. Box 1507, Pen- 
sacola, Fla. Secy. Robert Craig, Thomp- 
son Equipment Co., 631 Rue Max, 
Pensacola, Fla. Del. Frank A. Thomas, 
Jr., P. O. Box 1615, Mobile, Ala. Meet- 
ing: Third Thursday, 6:30 P.M., Carpen- 
ter’s Restaurant, Pensacola, Fla. 


PERMIAN BASIN 

Pres. E. Leon Stearns, Rural Route, 
Vincent, Texas. Acting Secy. James 
A. Overly, 2910 Dawn Ave., Odessa, 
Texas. Del. Donald Geer, Shell Oil 
Company, Box 519, Midland, Texas. 
Meeting: Second Tuesday, 8:00 P.M. 
Lincoln Hotel, Odessa, Texas. 


j. M. PERRY INSTITUTE 


Pres. Roger O. DeVoir, Box 405, Selah, 
Wash. Secy. Robert A. Davis, 2011 
Washington Ave., Yakima, Wash. Meet- 
ing: Second Thursday, 2:30 P.M. J. M. 
Perry Institute, 2011 Washington Ave- 
nue,, Yakima, Washington. 


PHILADELPHIA 


Pres. Horace F. Richter, Jr., Fischer 
& Porter Co., Hatboro, Pa. Secy. S. 
David Ross, H. D. McKinney, Inc., 12 
So. 12th Street, Philadelphia, Pa. Del. 
Y. Wayne Miller, Penn-Del Instru- 
ment, 400 Bethlehem Pike, P. O. Box 
4361, Philadelphia 18, Pa. Meeting: 
Third Wednesday, 6:00 P.M. Engrs. 
Club, 1317 Spruce St., Philadelphia 7, 
Pa. 


PITTSBURGH 

Pres. Ben Fogleman, 3737 Poplar Ave., 
Pittsburgh 34, Pa. Secy. Louis C. 
Bishop, 1136 Sandalwood Lane, Pitts- 
burgh 37, Pa. Del. Mifflin S. Jacobs, 
810 Noblestown Rd., Pittsburgh 5, Pa. 
Meeting: Fourth Monday, 6:30 P.M., 
University Club, University Place, 
Pittsburgh 13, Pa. 


PORTLAND 


Pres. Elton C. Phillips, Northwest Nat- 
ural Gas Co., 132 N. Flanders 
St., Portland 9, Oregon. Secy. Glenn 
Foulkes, Instrument Laboratory, Inc., 
1316 S. E. 7th Ave., Portland, Oregon. 
Del. Robert W. Martig, 17250 S. W. 
Chapin Rd., Oswego, Oregon. Meeting: 
Third Friday 6:30 P.M., Ione Plaza, 
1717 S. W. Park, Portland Oregon. 


PRESQUE ISLE 

Pres. Orrin H. Keeling, 611 Oakmont 
Ave., Erie, Pa. Secy. Robert B. Gray, 
Erie Resistor Co., 520 E. 25th St., Erie, 
Pa. Del. Fay H. Catlin, 544 W. 3lst 
Street, Erie, Pa. Meeting: Fourth Tues- 
day, 8:00 P.M. No specified place, Erie, 
Pa. 


RICHLAND 


Pres. Richard C. Theil, P. O. Box 865, 
Richland, Wash. Secy. Ralph A. Neder- 
hood, 2003 Trippe, Richland, Wash. 
Del. C. O. Clemetson, 409 Barth, Riich- 
land, Wash. Meeting: Second Wednes- 
day 7:30 P.M., Columbia High School 
Cafeteria, Richland, Washington. 


RICHMOND-HOPEWELL 


Pres. Thomas Ackerman, Hercules 
Powder Company, Hopewell, Va. Secy. 
Donald Edney, 5018 Park Ave., Rich- 
mond, Va. Del. Wyn Washburn, 324 
Brown Ave., Hopewell, Va. Meeting: 
Last Tuesday, 6:00 P.M. Hotte Shoppe 
— 7th & Grace Sts., Richmond, 
a. 


ROCHESTER 


Pres. Edward C. Bartles, Eastman Ko- 
dak Co., Kodak Park Works, Building 
23, Rochester, N. Y. Secy. Harry R. 
Nickles, Nickles Engineering Co., 830 
Linden Ave., Rochester. 10, N. Y. Del. 
Franklin C. Kiesling, Eastman Kodak 
Co., Kodak Park Works, Building 23, 
Rochester, N. Y. Meeting: First Tues- 
day, Dinner 7:00, Meeting 8:00, Roches- 
ter German Club, 315 Gregory St., 
Rochester, N. Y. 
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SABINE NECHES 


Pres. Jack R. Pickle, 309 Crepe Myrtle, 
Orange, Texas. Secy. Ed Lane, 4645 
Gladys St., Beaumont, Texas. Del. L. 
M. Petrie, 1607 Carter Avenue, Orange 
Texas. Meeting: Fourth Tuesday, 7:30 
P.M., DuPont Plant, Orange, Texas. 


SAN FERNANDO VALLEY 


Pres. Creighton A. Webb, 20305 Gresh- 
am Street, Canoga Park, Calif. Secy. 
Carl E. Hoefener, 20519 Bryant Street, 
Canoga Park, Calif. Meeting: Second 
Monday, 7:00 P.M. Fireside Inn, 15927 
Ventura Blvd., Encino, Calif. 


SACRAMENTO 


ST. 


Pres. Robert N. Field, 5427 Elmhurst 
Court, Sacramento, Calif. Secy. James 
J. Smith, 117-D St., Davis, California. 
Del. Richard Ash, 1402 East St., Sacra- 
mento, Calif. Meeting: Second Wed- 
nesday, 8:00 P.M, Moby Dick’s Restau- 
rant, 2751 Fulton, Sacramento, Calif. 


LOUIS 


Pres. James W. Stallings, 29 Marietta 
Place, Alton, Ill. Secy. Don L. Griese- 
dieck, 9716 Portage St., St. Louis 21, 
Mo. Del, Edward Zurow, 1613 Meredith 
Drive, St. Louis 23, Mo. Meeting: First 
Wednesday, 8:00 P.M., St. Louis Engi- 
neers Club, 4369 Lindell Blvd., St. 
Louis, Mo. 


SAN DIEGO 


Pres. J. Walter Finch, 5410 Redding 
Rd., San Diego 15, Calif. Secy. Durke 
Johnson, 5343 Barstow St., San Diego 
17, Calif. Del. John Jensen, 2446 Buena 
Vista St., Lemon Grove, Calif. Meeting: 
Second Thursday 6:30 P.M. Lafayette 
aoa” 2223 El Cajon Blvd., San Diego, 
alif. 


SANTA CLARA VALLEY 


Pres. Kenneth W. Johnson, 4078 La- 
guna Way, Palo Alto, Calif. Secy. 
Norman A. Austin, 611 E. Meadow 
Drive, Palo Alto, Calif. Del. Allan E. 
Lee, 325 Linfield Place, Menlo Park, 
— Meeting: No date or time set as 
yet. 


SARNIA 


Pres. George Michael Hicks, Rainbow 
Inn, R.R. 3, House No. 15, Sarnia, Ont., 
Canada. Secy. L. Marlo Fournier, 263 
Seminole St., Bluewater, Sarnia, Ont., 
Canada. Del. William G. Gansler, 800 
Catheast Blvd., Sarnia, Ont., Canada. 
Meeting: Fourth Monday, 8:00 P.M. 
Vendome Hotel, Front St., Sarnia, Ont., 
Canada. 


SAVAIIAH RIVER 


Pres. Alfred W. Rothwell, 919 Stanton 
Drive, North Augusta, S. C. Secy. E. 
DeWitt Crawley, P. O. Box 3157, New 
Ellenton, S. C. Del. William M. Eaton, 
831 Le Gare Rd., Aiken, S. C. Meeting: 
Second Wednesday, 7:00 P.M., Ship 
Ahoy Restaurant, 627 Broad St., Au- 
gusta, Ga. 


SCIOTO VALLEY 


Pres. Arthur E. Fischer, 130 Cottage 
Lane, Chillicothe, Ohio. Secy. Frank 
A. Plut, Jr., 328 Morningside Dr., Wav- 
erly, Ohio. Dei. Morris G. Moses, 2724 
Gilbert Ave., Portsmouth, Ohio. Meet- 
ing: Fourth Tuesday, 7:00 P.M., Scioto 
Motel, U.S. Route 23, Waverly, Ohio. 


SEATTLE 


Pres. Richard Edward Richards, 7722 
21st N.E., Seattle 15, Wash. Secy. The- 
odore M. Mathison, 455 S. 146th St., 
Seattle 88, Wash. Del. Arthur T. Sny- 
der, 6056 Seward Park Ave., Seattle 18, 
Wash. Meeting: Second Friday, 8:00 
P.M. Bagley Hall, University of Wash- 
ington, Seattle, Washington. 


SOUTH BEND 


TA 


Pres. Clarence Miller, 220 Walker St., 
Michigan City, Ind. Secy. Edwin A. 
Armstrong, 2136 Spansail Dr., Niles, 
Michigan. Del. Lathan E. Baker, 1615 
Hilltop Dr., South Bend 14, Ind. Meet- 
ing: Fourth Thursday, 6:30 P.M. Alby’s 
Steak House, Western Ave., South 
Bend, Ind. 


MPA BAY 


Pres. Paul Bell, 904 E. Canal, Mulberry, 
Fla. Secy. Joseph _H. Andrews, P.O. 
Box 867, Bartow, Fla. Del. Joseph H. 
Andrews, P.O. Box 867, Bartow, Fla. 
Meeting: Third Friday, 8:00 P.M. Vari- 
ous places. 
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TIDEWATER-VIRGINIA 


Pres. Francis M. Wakefield, 18 Rexford 
Drive, Denbigh, Va. Secy. J. Frederick 
Gilroy, III, 306 Lynhaven Drive, Hamp- 
ton, Va. Del. Ben C. Renfro, AMOCO, 
Seaford, Va. Meeting: Fourth Wednes- 
day. Meeting Place announced monthly. 


TOLEDO 


Pres. Richard W. Meyer, Jr., 1700 N. 
Westwood Ave., Toledo 7, Ohio. Secy. 
Robert G. Morris, c/o Champion Spark 
Plug Co., Toledo 1, Ohio. Del. Warren 
G. Myers, 4952 Borland Drive, Sylvania, 
Ohio. Meeting: Second Wednesday, 8:00 
P.M. No definite meeting place. 


TORONTO 


Pres. Joseph R. Rrg‘ers, 1407 Stavebank 
Rd., Port Credit, Ont., Canada. Secy. 
Foster G .Stone, 685 Lakeshore Hwy., 
W. Clarkson, Ontario, Canada. Del. 
Ronald F. Maskell, 251 Douglas Ave., 
Oakville, Ontario, Canada. Meeting: 
Last Tuesday, 8:00 P.M., Provincial 
Institute of Trades, 21 Nassau St., To- 
ronto, Ontario, Canada. 


TULSA 


Pres. Max T. Nigh, Service Pipeline 
Co., 119 E. 6th St., Tulsa, Okla. Secy. 
George E. Woolfall, Oklahoma Natural 
Gas Co., Box 871, Tulsa, Okla. Del. 
Robert G. Huggins, 4915 S. Detroit, 
Tulsa, Okla. Meeting: First Monday, 
6:00 P.M. Bordens Cafeteria, Admiral 
& Sheridan, Tulsa, Oklahoma. 


TWIN CITY 


Pres. Harold Rose, Minnesota Mining 
& Mfg. Co., 2301 Hudson Rd., St. Paul, 
Minnesota. Secy. Robert Cahill, Ramsey 
Engineering Co., 2451 University Ave., 
St. Paul 14, Minnesota. Del. John R. 
Lowe, Minnesota Mining & Mfg. Co., 
2301 Hudson Rd., St. Paul, Minnesota. 
Meeting: Fourth Tuesday, 630 P.M. 
various meeting places. 


VANCOUVER 


Pres. Roy M. Cuthbert, B. C. Research 
Council, University of B. C. Vancou- 
ver 8, B. C. Canada. Secy. Peter G. 
Kindersley, Foxboro Company, 1660 W. 
Fourth Ave., Vancouver, B. C. Canada. 
Meeting: Second Monday, Trans Moun- 
tain Oil Pipeline Co. Cafeteria, 400 East 
Broadway, Vancouver, B. C. 


WASHINGTON 


Pres. Vernon E. Benjamin, 166 N. High- 
land St., Arlington 1, Va. Secy. Robert 
T. Surine, 726 Easley St. Silver Spring, 
Md. Del. Samuel H. J. Womack, Na- 
tional Bureau of Standards, Division 
6.2. Rm. 103, MTL, Washington 25, D.C 
Meeting: Second Monday, 8:30 P.M. 
PEPco Auditorium, 10th & E Sts., N.W. 
Washington, D.C. Tel. JUniper 8-4666. 


WAYNE COUNTY 


Pres. Robert Smith, 1438 Yorkshire, 
Detroit 30, Mich. Secy. Gilbert F. Row- 
land, 13128 Kingston Road, Hunting- 
ton Woods, Mich. Del. Wm. E. Har- 
rison, 17329 Brody St., Allen Park, 
Mich. Meeting: Second Monday, 8:00 
P.M. Casadei’s Restaurant, 400 S. Fort 
St., Detroit, Mich. 


WESTERN MASSACHUSETTS 


Pres. Merlyn F. Wolcott, 711 Mercury 
Ct., West Springfield, Mass. Secy. A. 
William Wotring, 64 Meadow Brook 
Rd., Springfield, Mass. Del. Francis 
A. Eisenman, 99 Willowbrook Dr., 
Springfield, Mass. Meeting: First Tues- 
day 8:00 P.M., F. M. Keefe Company 
Conference Hall, 39 Oak St., Indian 
Orchard, Mass. 


WICHITA 


Pres. Walter O. Naramore, 658 Fair- 
way, Wichita 12, Kan. Secy. John K. 
Knowles, 300 N. Broadway, Wichita 
2, Kan. Del. August J. Dettbarn, 4240 
Bellaire, Wichita 18, Kan. Meeting: 
Second Monday, 6:30 P.M. El Charro 
Restaurant, 5325 E. Kellogg St., Wichi- 
ta 18, Kansas. 


WILMINGTON 


Pres. C. Nathan Zimmerman, Ives 
Equipment Corp., 114 Forrest Ave., 
Narberth, Pa. Secy. Sidney L. Davis, 
E. I. duPont de Nemours & Co., Engi- 
neering Department, Wilmington 98, 
Del. Del. Philip M. Fleming, E. I. 
duPont de Nemours & Co., Engineering 
Department, Wilmington 98, Del. Meet- 
ing: Fourth Tuesday, Dinner 6:30, Meet- 
ing 8:00 P.M. Hanna's, Penn Ave., Wil- 
mington, Del. 
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SOCIETY NEWS 








Pleased with the success of the ISA spon- 
sored technical session at the Winter 
Symposium of the American Association 
for the Advancement of Science are au- 
thors and members of ISA’s Physical and 
Mechanical Instrumentation Division of 


the Technical Department. Among those 
who participated are (left to right) Dr. 
Joseph Holloway, W. J. Darmody, Richard 
Douglas, H. A. Bowman, Mills Dean III, 
H. E. Almer, Orval Linebrink and L. B. 
McCurdy. 


ISA Session Is “Capitol” Success 


The ISA-sponsored session “In- 
strumentation for Precision Meas- 
urements” at the winter meeting of 
the American Association for the 
Advancement of Science in Washing- 
ton last December proved an out- 
standing success. 

Deserving major credit for this 
is the Physical and Mechanical 
Measurement Instrumentation Divi- 
sion of the Technical Department, 
which made arrangements for the 
four technical papers which were 
presented. 

Committee chairman Orval Line- 
brink of Battelle Memorial Institute, 
Columbus, completed his coup by ar- 
ranging for William A. Wildhack, 
past president of ISA, to make the 
opening remarks at the session and 
later introducing Dr. Paul E. Klop- 
steg, AAAS President-elect for 1960. 

Both men emphasized that new 
precision laboratory standards of to- 
day rapidly become the field stand- 
ards of tomorrow as implemented 
through better instrumentation. 


Among the speakers were L. B. 
Macurdy, chief, Mass Unit, Mass and 
Scale Section; H. A. Bowman, Me- 
chanical Instruments Section and 
Hilding E. Elmer, Mass Unit, all 
from the National Bureau of Stand- 
ards; W. J. Darmody, technical exec- 
utive assistant, The Sheffield Corp., 
Dayton, O.; Dr. Joseph Holloway, 
manager, physics department, Na- 
tional Co., Inc., Melrose, Mass.; and 
Sumner B. Irish, associate professor, 


department of civil engineering, 
Princeton University. 
The program was _ developed 


through the efforts of Herbert S. 
Kindler, ISA Director of Technical 
and Educational Programs, with the 
cooperative efforts of the Physical 
and Mechanical Measurement In- 
strumentation Committee under Di- 
rector Linebrink. Committeemen as- 
sisting at this meeting were Richard 
Douglas, Newport News Shipbuild- 
ing and Dry Dock Co., and Mills 
Dean, III, Navy Dept., David Taylor 
Model Basin. 











Members of the Technical and Industries Departments met recently in Pittsburgh. At 
left above are Technical Dept. members (seated, |. to r.) N. L. Isenhour, Union Car- 
bide Nuclear; T. C. Wherry, Phillips Petroleum; J. T. Ward, duPont; (standing) H. J. 
Noebels, Beckman; G. H. Bouman, M-H; O. L. Linebrink, Batelle Memorial Inst.; 
M. J. Ladden, M-H. Industries Dept. members (seated), |. to r.) R. H. Tripp, Grumann 
Aircraft; L. G. Good, Panellit; R. C. Mann, GE; J. B. Anderson, H. J. Heinz; H. 
Gravatt, Allegheny Ludlum; (standing) H. C. Kindler, ISA; T. C. Schroeder, Union 
Switch and Signal and T. H. Pierson, Eggelhoff Engineering. 
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Notes 
on Membership 


The latest report on section mem- 
bership, with statistics on members 
whose dues are paid to or beyond 
Oct. 31, 1958, shows that the Society 
has 96 sections totalling 11,196 mem- 
bers. 

Philadelphia is the largest of the 
sections, with 747 members, and Los 
Angeles is second with 717. 

Cleveland Section showed the 
greatest gain, 49 members, over the 
year Oct. 31, 1957-Oct. 31, 1958. The 
greatest loss was sustained by Los 
Angeles Section, 92 members. This 
figure is deceptive, however, since 
two new sections, San Fernando 
Valley and Santa Clara Valley were 
formed during this time in that area. 
These two sections show a total new 
membership of 160, many of whom 
may have transferred from Los 
Angeles. 

Nine new sections, with a total 
new membership of 476, were form- 
ed over this year and 50 sections, 
including Member-at-Large and 
Foreign, expanded their member- 
ship. Total increase in members is 
612 over membership figure of 10,- 
584 for the year ending Oct. 31, 1957. 

There are 10,633 full members, 
328 associate members and 235 stu- 
dent members. 


More on ISA 
Name Change 


Received too late for inclusion in 
last month’s round-up of statements 
by ISA leaders on the proposed So- 
ciety name change was this one from 
William A. Wildhack, ISA past pres- 
ident, of the National Bureau of 
Standards. 

“Among engineers and _ scientists 
generally, the term ‘instrumentation’ 
has come to be accepted as the gen- 
eric term covering all phases of the 
equipment, techniques and activities 
associated with the creation and util- 
ization of ‘signals’; that is, for the 
channels of communication between 
man and nature. ‘Instrumentation’ 
—as a word, a profession, a branch 
of applied science, or a collection of 
equipment,—may cover or include 
all the diverse aspects implied by the 
(particular) terms. The activities of 
ISA have come to include all of 
these areas, and the technical public 
has come to identify ISA with them. 
To accept ‘instrumentation’ in our 
title is only a step in keeping with 
reality.” 
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Glenn Brockett 
District VI V-P 
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Glenn Brockett 


District VI vice-president is Glenn 
Brockett, sales manager of the Fish- 
er Governor Co., Marshalltown, 
Iowa. 


A graduate of Iowa State College 
with a B.S. in M.E., he has been with 
Fisher Governor since 1935, has 
been, successively, design and res- 
ident engineer, assistant chief engi- 
neer, sales engineer and sales mana- 
ger. 


In addition to ISA, he is a member 
of the Iowa Engineering Society, 
Marshalltown, Iowa, Engineering 
Club and ASME. 


Joseph R. Rogers 
District X V-P 
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Joseph R. Rogers 


Joseph R. Rogers, one of the 
founders of the Toronto Section, is 
District X vice-president. 


A graduate of the University of 
British Columbia and Ryerson In- 
stitute of Technology, he is applica- 
tion engineer with the Bristol Co. 
of Canada, Ltd. In the past he has 
been plant engineer for Rupert Ma- 
rine Products, Prince Rupert, B.C.., 
final assembly foreman with Nation- 
al Steel Car (Aircraft Div), Malton, 
Ont., and served with the Royal 
Canadian Air Force during World 
War II. 
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FINANCIAL REPORT 











Instrument Society of America 
Fiscal Year Ending October 31, 1958 


These condensed statements have been prepared from the more de- 
tailed accounts which form the basis of the regular audits by the Society's 
Certified Public Accountant. 

Operations resulted in a_ satisfactory surplus, even though the re 
cession in the national economy had some impacts on our revenues, partic 
ularly for ISA JOURNAL advertising. 

Ihe Society received a grant of $93,500 frem the National Scieace 
Foundation to administer the translation, publication and distribution of 
three Russian instrumentation magazines. A fourth magazine was author 
ized after the close of the fiscal year by an additional grant of $24,000. Ex 
penditures of these grants will be largely made during the oncoming 
fiscal year. 

The Society, through its Conference and Exhibit in Philadelphia, 
raised $37,081 for the Foundation for Instrumentation Education and Re- 
search. 

Of the total gross receipts, about 829% came from the operation of 
various services; 18% from gross membership dues. Conversely, of the 
total expenditures, 229% was spent for Society administration and 789% 
for other revenue-producing services. Ihe annual conference and exhibit 
continues to be our major means of sustaining all the services. 

H. W. Hudson, Treasurer 
W. Crawford, Finance Committee Chairman 


ASSETS 


Cash in Banks $ 38,312.57 


U. S. Securities 132,418.36 
Bank Deposit Certificates 150,000.00 
Furniture & Fixtures, Less Depreciation 17,906.41 
Inventory of Salable Publications 5,891.71 
Frequency Response Film 9,141.35 


Returned Checks 326.00 


Prepaid or Deferred Expenses 22,390.99 
TOTAL ASSETS 376,387.39 

LIABILITIES 

National Science Foundation Fund $ 93,500.00 

Deferred Income 47,112.36 


Total Liabilities 140,612.36 


SURPLUS 
Balance November 1, 1957 
November 1, 1957 through October 31, 1958 


$209,806.39 
25,968.64 


235,775.03 
376,387.39 


Total Surplus, October 31, 1958 
TOTAL LIABILITIES AND SURPLUS 


SUMMARY 


Receipts % Expenses % 


$ 98,969.84 15 $139,559.02 22 
189,229.97 29 210,376.19 34 
28,019.77 4 37,233.93 6 
9,758.05 2 16,529.88 2 
289,797.38 | 186,107.35 | 
37,081.00 150 37,081.00 /36 


Society Administration* 

ISA Journal* 

Other Publicaticns 

Division Conferences 

Annual Conference & Exhibit 
PLE. 


TOTALS 
Surplus—Fiscal Year 1958 


$652,856.01 100 $626,887.37 100 
25,968.64 


$652,856.01 


*Gross dues collected were $118,188.80. However, $24,651.26 of this 
amount is for ISA Journal subscriptions and is included there. The 
balance is $93,537.54 and is included in Society Administration re- 
ceipts, offset by $48,031.91 Section Refunds in the corresponding 
expense column. 
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> PRESIDENT’S LETTER 


by Henry C. Frost 


President, Instrument Society of America 

















The strength and competency of our headquarters 
office has been growing steadily since Bill Kushnick ac- 
cepted the position as Executive Director of the Society 
a few years ago. Many of the duties which formerly 
had to be discharged by volunteer personnel from among 
our members is now being done quietly and effectively 
by those who are working loyally in our headquarters 
office. However, any technical society largely depends 
on its members for much of the work which has to be 
done to assure the success of its program. It is probable 
that the vitality of the Society would gradually de- 
teriorate if all of the work required to carry on its pro- 
gram were to be done by its paid staff. 


There's Work To Be Done 


In my report to the Society prior to undertaking the 
Presidency of ISA, published in the September issue of 
the ISA Journal, I pointed out that we were facing a 
year in which the strength of our membership would be 
challenged by the program of activities outlined in the 
objectives which had been adopted by the Executive 
Board. As a society, we have an important destiny and 
opportunities for service which are unequalled by any 
other society. In order for us to complete these objec- 
tives, it is important that many willing and enthusiastic 
members direct their energies toward accomplishing this 
program. 

Our program is basically directed and executed by 
our divisions and committees which are a part of our 
departmental organization and a part of our district or- 
ganization. In our Technical, Industries, and Standards 
and Practices Departments, these organizational units 
are referred to as divisions, whereas in the remainder of 
our organization these units are referred to as com- 
mittees. Each division director and committee chair- 
man reports to a vice president elected by our mem- 
bers. He is responsible for forming a nucleous of mem- 
bers in his division or his committee to assure that the 
responsibilities of his organizational unit can be carried 
out effectvely. While we have been successful in ob- 
taining the enthusiastic support of many of our most 
competent members as directors or chairmen, or as 
members of a division or committee, we are always 
anxious to add to our supporting organization any mem- 
bers who have a specific interest and who would like 
an opportunity to enjoy the true benefits of membership 
which can only come through participation in the im- 
portant activities of the Society. Hence, I urge any 
of you as members who are not now working actively 
in some area of the Society’s activities to signify your 
interests and willingness to support the important pro- 
gram which your Society is undertaking. 

It will be apparent that any contributions which you 
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might make to the Society in this way will require 
some of your time and energy, and will also require at 
least some time away from your normal employment 
and the possibility of certain travel expenses to attend 
meetings. Normally, such expenses are willingly ab- 
sorbed by an employer who is interested in having his 
employee participate in activities which will contribute 
to his technical advancement, to his personal growth 
and to activities which, in the long term, will benefit 
him as an employer. This, again, is another cardinal 
principle of practically all technical societies: that the 
cost of all voluntary work carried on is underwritten 
other than by the Society. 


Where You Can Help 


While all of our organizational units can use addi- 
tional help at any time, I would like to cite a few of 
those which are particularly in need of additions at 
this time. Under the chairmanship of Ed Wanner, the 
Education Committee is organizing to carry on one of 
the most important activities in the Society. If you are 
interested in instrumentation education at any level and 
would like to join with this committee in developing a 
program and then implementing it, I hope that you will 
contact our chairman and signify your desire to serve. 
Several of our industries and technical department di- 
visions recently organized are looking for men with 
particular interest backgrounds who would like to con- 
tribute to the technical programing activities of the 
Society and to advancing instrumentation in a particular 
interest field. Again I would urge you to get in touch 
with the division director in that interest area where 
you believe your services might be most valuable. Our 
Standards & Practices Department’s Vice President, 
Glen Gallagher, is striving to enlarge and build our pro- 
gram for developing and obtaining acceptance of stan- 
dards for design, application, operation and mainte- 
nance of instruments and automatic controls in many 
different industry areas. If standards is your particular 
field of interest, I hope you will so advise Mr. Gallagher 
so that he may have an opportunity to assign you to a 
division which will allow you to use your talents in this 
important area of the Society’s activities. 


To contact the right person in ISA to make known 
your desire to serve, see pages 52 to 55 for a listing of 
the organizational units of the Society and those who 
are heading up its divisions and committees, with the 
thought that you will correspond with them directly and 
reach an understanding of the area in which your 
assistance can prove most valuable. I urge you to get 
the most out of your membership by contributing your 
services so that others might profit from your experience 
and abilities. 


ISA Journal 
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— MEETING PREVIEWS -— 








“Progress and Trends” Is Theme 
For Chemical and Petroleum Symposium 


Progress and trends in chemical 
and petroleum instrumentation will 
get a two-day workover at the Sec- 
ond ISA Chemical and Petroleum 
Symposium, April 6 and 7 in St. 
Louis, Missouri. 

Keynoting the meeting will be 
Monsanto’s vice-president, general 
manager research and engineering 
division, Howard K. Nason. He will 
discuss the technological demands of 
instrumentation, automatic process 
control and systems engineering in 
the industry, and will point out the 
need for industry to make exception- 
al efforts in training and education 
in these fields because the particular 
kinds of knowledge and experience 
required are difficult to obtain else- 
where. 

Present plans are to present 13 
papers at the symposium which is 
sponsored by ISA’s Chemical and 
Petroleum Division. 

Authors and papers to be present- 
ed include: 


Computer Control of Processes — 
A Status Report. Arthur Freilich, 
development engineer, Burroughs 
Research Center, Paoli, Pa. 


Dynamic Considerations in Proc- 
ess Control Design. J. G. Ziegler, 
regional engineer, Taylor  Instru- 
ment Co., San Leandro, Calif. 

The Role of the General Purpose 
Computer in Plant Maintenance. 
Fred H. Winterkamp, instrument 
superintendent, E. I. duPont de Ne- 
mours and Co., Charleston, W. Va. 


Development of a Control Sys- 
tems Division for an Integrated 60,- 
000 BPD Refinery. T. L. Clift, con- 
trol systems superintendent, The 
Standard Oil Co. Toledo Refinery, 
Toledo, Ohio. 


Computer Control of Internal Re- 
flux in a Fractionation Column. D. 
E. Lupfer and D. E. Berger, instru- 
ment engineers, Phillips Petroleum 
Co., Bartlesville, Okla. 


Fifth Annual Flight Test 
Instrumentation Symposium 
Set for Seattle, May 4-8 


The Fifth Annual Flight Test In- 
strumentation Symposium, the only 
nationwide technical meeting devot- 
ed exclusively to the problems of 
flight test instrumentation, will get 
underway in Seattle, May 4-8. 


The Symposium theme, “The Sys- 
tems Approach to Instrumentation,” 
will be carried out in a program of 
panel discussions, workshops and 
presentations of technical papers. 
Goal of the program, according to 
chairman F. E. Woods of Boeing 
Airplane Co., is to “weld all airborne 
instrumentation interests to asso- 
ciated supporting activities.” 


Following a welcoming address 
by Mr. Woods, the May 4 program 
will feature a panel session, “Trans- 
ducers in the Data Acquisition Sys- 
tem,” chaired by G. A. Staples of 
Boeing. Prof. Enoch Durbin of 
Princeton will speak on “Physical 
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Phenomena as Used in Sensing and 
Transduction.” Three technical pa- 
pers will be presented. 

Workshop sessions will take up 
the afternoon. They include (1) High- 
Level vs. Low-Level Transducers, 
(2) How to Extend the Range and 
Accuracy of Transducers, (3) Trans- 
ducer Environment in Supersonic 
Flight, (4) Infrared Measurement 
Techniques, (5) Miniaturization of 
Airborne Transducers and Compon- 
ents, (6) Automatic High Speed Cal- 
ibration of Transducers. 

Technical papers on “Trajectory 
Instrumentation” will fill May 5 
morning sessions. They include (1) 
Instrumentation for Launching, (2) 
Instrumentation for Passage 
Through Upper Atmosphere, (3) In- 
strumentation for Re-entry, and (4) 
Impact Location. Session chairman 
will be W. P. Van Patten, Space 
Technology Labs. 


Accuracies of Thermocouples on 
Tubes of Direct Fired Heaters. Wil- 
lis J. Deissinger, engineer, Shell Oil 
Co., Woodriver, Illinois. 

Report on Electronic vs. Pneuma- 
tic Control. J. L. Kelly, American 
Cyanamid Company, Pensacola, Fla. 

Panel Discussion on Process vs. 
Conventional Boiler Plant Instru- 
mentation. Moderator, F. L. Spies, 
J. F. Pritchard Co., Kansas City, Mo. 

Advantages of Public Utility Type 
Instruments for Chemical and Pet- 
roleum Steam Power Plants. Rob- 
ert L. Moss, plant electrical engi- 
neer, Columbia-Southern Chemical 
Corporation, Barberton, Ohio. 

Advantages of Process Type In- 
struments for Chemical and Petrol- 
eum Steam Power Plants. Vincent 
A. Riggio, instrumentation superin- 
tendent, National Distillers & Chem- 
ical Corporation, New York, N.Y. 

Instrumentation for Lease Auto- 
matic Custody Transfer (LACT). 
Louis E. Kuntz, control systems en- 
gineer, Phillips Petroleum Co., Bar- 
tlesville, Oklahoma. 

Automatic Tank Gaging for In- 
ventory Control. Marlin P. Nelson, 
Sun Oil Company, Marcus Hook, Pa. 

Special Devices and Techniques 
in Pilot Plant Instrumentation. R. 
W. Fritzsche, president, Kinetrol 
Company, Dallas, Texas. 


A design forum, “The Develop- 
ment of a Captive Test-Stand In- 
strumentation System,” directed by 
J. C. Kyle of Consolidated Electro- 
dynamics, will share the afternoon 
with workshops on (1) Aeronautical 
Standards for Flight Test Instru- 
mentation, (2) Time Correlation 
Schemes as Related to the System, 
(3) Miss-Distance Indicators and Sys- 
tems, (4) Instrumentation for Test- 
ing Systems. 

D. J. Bernitt of Boeing will chair 
a panel session on “Recording Tech- 
niques from Complete Data System 
Viewpoint” the morning of May 6. 
Technical papers at this session in- 
clude “Power Spectral Density for 
the Test Engineer,” A. R. Soffel, 
testing division, Douglas Aircraft. 
“Technique for Recording and Pro- 
essing Flutter and Vibration Data.” 
“Modulation and Multiplexing Tech- 
niques as Related to Data Processing 
Techniques.” “Techniques for Re- 
cording and Processing Flight Load 
Data.” 

There will be six afternoon 
workshops on (1) Data Editing Dur- 
ing Recording, (2) Determination of 
Overall System Accuracy, (3) Re- 
cording Methods for Real-Time Da- 
ta Processing, (4) Digital Recording 
and Processing, (5) Use of Airborne 
Computers in Data Acquisition, (6) 
Telemetering vs. Airborne Record- 
ing. 
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Temperature Measurement Symposium 


To Feature Dr. Frank K. Bennett 


One of the knottiest problems in 
instrument technology, accurate tem- 
perature measure at the extremes of 
high or low temperatures and under 
transient conditions, will command 
the attention of New Jersey Section 
Members at their 11th annual sym- 
posium on “Techniques of Temper- 
ature Measurement,” Tuesday, April 
7, at Newark, New Jersey. 


Featured speaker at the banquet 
which will close the day-long ses- 
sions will be Dr. Frank K. Bennett, 
head of the! instrumentation section 
for Project Matterhorn at the For- 
restal Research Center, Princeton, 
N.J. His address: 


“10,000°F to 100,000,000°F.” 


Moderators will be J. W. Murdock 
of the U. S. Naval Boiler and Tur- 
bine Lab., morning session, and H. F. 
Davis, Minneapolis-Honeywell Reg. 
Co., afternoon session. 

Warren S. Jones, president of the 
New Jersey Section, will open the 
morning session with a welcoming 
address. Papers to be presented will 
include: 


ASME Power Test Code for Tem- 


perature Measurement. J. W. Mur- 
doch. 

Review of Practical Thermometry. 
R. P. Benedict, Westinghouse. 

Temperature Measurement in 
Process Plants. J. Parker, Shell 
Chemical Company. 

Cryogenic Temperatures. A. An- 
gerhofer, Air Reduction Sales Co. 

Afternoon session papers will in- 
clude: 

High Temperature Measurement 
Methods, J. V. Metzger, Pyrometer 
Co. of America. 

Use of T/C for Measuring 2500 
to 4000°F. R. Rush, Thermo Electric 
Co., Inc. 

The IMRA Pyrometer. R. H. Tour- 
in, The Warner & Swazey Co. 

Recording Temperatures with Os- 
cillographs. L. Parsons and W. Har- 
ris, Minneapolis-Honeywell Reg. Co. 

Gay Radiation Pyrometer for Air- 
borne Engines. E. L. Woodcock and 
S. A. Dolin, Perkin-Elmer Corp. 

Chairman of the symposium is 
Freeman R. Smith, Crabbe & Steb- 
bins Co., 485 Sylvan Ave., Engle- 
wood Cliffs, New Jersey. 





Control Congress 
Papers Deadline 
Deadline for the submission 
of abstracts and rough drafts 
of outlines of papers for the 
first Congress of the Interna- 
tional Federation of Automatic 
Control in Moscow in 1960 is 
March 1, 1959. Submit to R. P. 
Bigliano, Engineering Dept., E. 
I. duPont de Nemours & Co., 
Wilmington 98, Del. 











Nuclear Symposium 
Papers Wanted 


Papers are being solicited for the 
Second National ISA Nuclear Instru- 
mentation Symposium, June 24 to 
26 in Idaho Falls, Idaho, on these 
subjects: new approaches to reactor 
controls, research instrumentation, 
sensors in nuclear instrumentation, 
instrumentation and thermonuclear 
program, radiation effects on com- 
ponents and materials, nuclear in- 
struments for automatic control, ra- 
diation monitoring, medical nucleon- 
ics. 

Deadline for notification of intent 
to present a paper is March 2. 

Further inquiries should be ad- 
dressed to the Program Chairman, 
Robert F. Shockley, Convair, Fort 
Worth, Texas. 


Fifth Annual Southeastern Conference Highlights 


Instrumentation in Regional Industries 


The Fifth Annual Southeastern 
ISA Conference and Exhibit is shap- 
ing up as a four-day exploration of 
the instrument industry’s share in 
the mushrooming industrial growth 
of our southern states. 

The Oak Ridge Section of ISA is 
sponsoring the Conference which 
will be in Gatlinburg, Tennessee, 
April 20 through 22, with pre-con- 
ference program on April 19. 


Conference Theme 


The theme of the fifth annual con- 
ference is “Instrumentation in 
Southeastern Industry.” The techni- 
cal program, not yet complete, will 
include papers from the chemical, 
pulp and paper, iron and steel, tex- 
tile, atomic, and missile industries. 
There will be two maintenance 
clinics and the exhibits will be open 
every day. Approximately 50 ex- 
hibit booths will display the latest 
instrumentation equipment and 
technical literature, as well as ex- 
pert consultation, will be available 
at each booth. 
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Special Ladies Activities 


Mrs. C. S. Harrill has planned an 
interesting Ladies’ Program. There 
will be scenic tours, picnics, visits to 
handicraft shops, potteries, etc. Gat- 
linburg is located in a_ beautiful 
natural setting and is the headquar- 
ters of the Great Smoky Mountains 
National Park. It is also noted as a 
center of primitive Appalachian 
handicrafts. These folk arts, such as 
weaving and needlework, have en- 
joyed a tremendous revival in and 
around the Gatlinburg area. Ladies 
who attend the conference will have 
an opportunity to tour the several 
museums in Gatlinburg which are 
devoted to exhibiting these arts. 


Conference Program 


The program scheduled for the 
Gatlinburg conference will open 
Sunday, April 19, with a mainenance 
clinic in the afternoon followed by 
a pre-conference social hour. 


The conference will get under way 
officially on Monday morning with 
registration, followed by the wel- 
coming address. There will be a 
morning conference and, after 
luncheon, the exhibits will be open- 
ed and will remain open until 10 
p.m. The second maintenance clinic 
will be conducted on Monday after- 
noon. 


Tuesday sessions will open with a 
morning conference and the exhibits 
will open at noon. There will be an 
evening social hour followed by a 
banquet. 


The last day of the conference, 
Wednesday, will feature a morning 
conference; exhibits will also be 
open in the morning and continue 
until 1 p.m. At 1:30 there will be 
a guided tour of the Oak Ridge Na- 
tional Laboratory. 


For further information on the 
ISA Southeastern Conference and 
Exhibit, contact the secretary, J. A. 
Russell, 159 Athens Road, Oak 
Ridge, Tennessee. 
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SECTION 


NEWS 


ISA Spotlights Robert T. Sheen > 


Past President Receives Civil Service Award 


Stepping into the ISA Journal 
spotlight this month is Robert T. 
Sheen, past president of the Society 
and current president of the Phila- 
delphia Section. 

Mr. Sheen has made many not- 
able contributions to the instrument 
industry and, perhaps not as well 
known, has performed outstanding 
service to his country. 

In recognition of that service, the 
U. S. Civil Service Commission for 
the Third Region recently present- 
ed him with its Diamond Jubilee 
Award for Meritorious Contribution 
to the Federal Career Service. He 
was honored for his efforts on be- 
half of the Management Course 
Alumni Scholarship Fund Program 
of the American Management As- 


sociation. The Fund enables eight 
Federal Civil Service executives to 
attend the American Management 
Association Management Course an- 
nually to receive training in man- 
agement principles and methods 
with no expense to the government. 
Mr. Sheen has been trustee of the 
fund and chairman of the adminis- 
tration committee since its inception 
in 1954. 

The award made to Mr. Sheen, 
who is president of the Milton Roy 
Co. of Philadelphia, is the fifth Dia- 
mond Jubilee Citation in the 
Third Region and the only one to 
an individual. 

A graduate chemical engineer, Mr. 
Sheen is the author of many techni- 
cal papers on instrumentation. 


Jacksonville Section Is “On Stream” 


Add Jacksonville, Fla. to the 
growing list of ISA Sections across 
the country. The new section swung 
into full-time activity with the pres- 
entation of the Charter on Oct. 10 
by District III Vice-President Tom 
Elder. 

Officers were also installed at this 
meeting. Ed Andrews is. president; 
Malcom Duncan, vice-president; 
Clarence Vincent, treasurer; Steve 
Kennedy, secretary and Jim Greene, 
national delegate. 

The principal address at this 
meeting was given by Claude Ruck- 
er of the Container Corporation of 
America who spoke on “Production 
Use of Accuracy and Hygro Tester.” 

A pre-charter meeting, hosted by 
Jim Greene, took 34 members on a 
tour of the St. Regis Paper Co. 
Members saw a color-sound movie 
depicting the entire operation at St. 
Regis. 


District 111 V-P J. T. 
Elder (far left) with 
Jacksonville Section of- 
ficers (I. to r.) Ed An- 
drews, Jim Greene, 
Malcom Duncan and 
Clarence Vincent. 
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Following the show, the group 
split up into smaller units for a tour 
of the plant with instrument person- 
nel acting as guides. 

Organization activities of the Jack- 
sonville Section began more than 
a year ago. The first Steering Com- 
mittee included Steve Kennedy, Jer- 
ry Craig, Harry Walker, Jim Green, 
Claude Rucker and H. C. Collins. 
Later, a second Steering Committee, 
including Ed Andrews, Steve Ken- 
nedy, Jerry Craig and Malcom Dun- 
can, was formed. This is the group 
that completed plans for organiza- 
tion of the section and secured the 
charter. 

Present plans are for the sectiuvn to 
meet once a month. 

The Jacksonville Section now has 
44 members. 


W. O. Watkins 
Jacksonville Section Correspondent 











Stephen P. Ryder (left) director, Third 
U.S. Civil Service Region, presents Dia- 
mond Jubilee Award to Robert T. Sheen 
(right) president, Milton Roy Co., Phila- 
delphia. 


Strictly Sectional 


Sifting through bulletins and 
newsletters coming in from sections 
throughout the country nets these 
nuggets: 

Ralph L. Goetzenberger of the 
Washington Section received the 
Washington Society of Engineers 
12th annual award for “outstanding 
contributions to the advancement of 
engineering.” He is educational con- 
sultant for Minneapolis-Honeywell 
Reg. Co. 

E. B. Rudd heads up the newly 
formed Education Committee of the 
Savannah River Section. R. N. Bai- 
ley bows out as program chairman. 
He’ll do graduate work at Georgia 
Tech. 

Robert Hammerschlag received 
the nomination for Connecticut Val- 
ley Section president. Other nomi- 
nees are Lawrence Schaefer, vice- 
president; Edward Nikstenas, sec- 
retary; William Virbila, assistant 
sec., Michael Scioscio, treasurer and 
Donald Sanford, national delegate. 

Indianapolis Section’s new officers 
are Paul Henke, president; Chris 
Litscher, v-p and Bob Carmichael, 
secretary-treasurer. 

Eastern New York Section nomi- 
nated the following candidates for 
offices: R. A. Wolfe, president; A. S. 
Costello, vice-president; J. V. Frese, 
treasurer; D. J. Dinzik, correspond- 
ing secretary; E. S. Acton, recerd- 
ing secretary; R. W. Carter, national 
delegate. 
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* ISA PERSONAL NOTES 














CEC’s Shifting 
Population 


They’re on the move again (or 
still) at Consolidated Electrodynam- 
ics Corporation. 

Promotion of Harry S. Black to 
director of the DataTape Division 
started a game of musical chairs 
in the Dallas sales office. Clifford 
W. Bishop, North Texas Section, 
moved into Black’s position as man- 
ager of the Southwestern regional 
sales office, headquartered in Dallas. 
And Robert D. Enochs, also of North 
Texas Section, took over Bishop’s 
chair as marketing manager for ana- 
lytical and control instruments. 
Enochs had been manager of the 
Dallas district office, which is not 
to be confused with the Dallas re- 
gional office. All of which leaves 
the district office managership open, 
as of this writing. 

On the East Coast, Frederick W. 
Schaar of the Washington Section 
becomes district office manager in 
Orlando, Fla., and James LaBarber 
of the Boston Section has been 
named manager of the New York 
District Office. 


Fred L. Martinson, New Jersey 
Section member, has been appointed 
vice-president, engineering, with 
Electronic Associates, Inc., of Long 
Branch, N. J. 


Shockley Transistor Corp., a sub- 
sidiary of Beckman Instruments, has 
named Boston Section member R. L. 
Bisele as chief applications engineer, 
and Frank J. Newman of the Los 
Angeles Section has been named 
marketing manager. 


John M. Quirk of 
Central Keystone 
Section has been 
appointed appli- 
cations engineer 
for capacitance 
level instrumen- 
tation and asso- 
ciated control 
systems at Rob- 
ertshaw-Fulton 
Aeronautical and 
Instrument Div., 
Anaheim, Cal. 


a 






John M. Quirk 
Robertshaw-Fulton 
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Edward B. Ambler, v-p of the 
Denver Section, recently attended a 
two-day sales meeting at B-I-F In- 
dustries, Inc., in Providence, R. I. 
Mr. Ambler is with the Ambler Co., 
Inc., a representative of B-I-F. 


New manager of the Newark 
branch office of the Bristol Co., is 
John F. Peterson, Central New York 
Section member. 


Mid-Eastern Electronics, Inc., has 
appointed Connecticut Valley Sec- 
tion member Michael S. Coldwell as 
its New England representative. 





Manager of the 
newly-created 
Systems Appli- 
cations Engineer- 
ing Dept. at 
Fischer & Porter 
Co. is Philadel- 
phia Section 
member Frank P. 
Houpt. He was 
formerly mana- 
ger of Applica- 
tion Engineering; 
has been with 
F&P for 13 years. 





Frank P. Houpt 
Fischer & Porte: 


Texas Instruments’ Industrial In- 
strumentation Division manager, E, 
O. Vetter, an ISA member, has been 
named an assistant vice-president of 
the corporation. He will continue to 
serve in his Industrial Instrumenta- 
tion post. 





NEW MEMBERS 


ASHTABULA: Ted R. Nelson, Norman 
Walter Teggart 

ATLANTA: Marcel G. De La Rue, Jr. 

BALTIMORE: Richard J. McCarthy 

BIRMINGHAM: Samuel Walton Farr, 
Amon B. Lindsey, Jr. 

BOSTON: Henry J. Dumas, Jr., Lawrence 
A. Haines, R. M. Langer, Henry Sulli- 


van 
CENTRAL ILLINOIS: Walter W. Mont- 
gomery, Arthur Wayne Sarff 
CENTRAL KEYSTONE: John R. Cotting- 
ham, Harold K. White, Sr. 
CHARLESTON: Robert Dennis Carlton, 
Joseph H. Chaney, John R. Huebner, 
Donald Moore Lee, David E. Loveday, 
Leonard L. Payne 
CHICAGO: H. Russell Bristol, Jr., Robert 
Thomas Brown, Joseph W. Busse, Jr., 
Sammuel Cluts, Jr., Joseph Maurice 
Deering, Ray P. Dombrowski, Ernest 
John Duchek, Charles L. Duncan, Ar- 
thur Earl Gamble, Kenneth Henry 
Hunt, George J. Niccoli, Francis D. 
Plociennik, George J. Pokorny, Donald 
L. Pracht, Seaton T. Preston, Jr., Rob- 
ert F. Scheibel, Russell L. Shmerl, 
Poul V. Steffensen, Richard F. Tamm, 
Robert L. Wham, Charles R. Williams 
CINCINNATI: Andrew J. Ondrake 
CLEVELAND: Charles Lester Carll, Ed- 
ward J. Hodan, Jack O. Ranta 
DAYTON: Robert D. Burk, Stephen D. 


Koban 

DENVER: Ernest L. Hagen 

FOX RIVER VALLEY: Erwin J. Baumann, 
Donald Palubicki 

HOUSTON: James P. Anthony, Jr. 

IDAHO FALLS: George W. Buchanan, 
Eugene L. Krogh, Sr., Glen Ray Row- 
berry, Francis L. Thompson 

INDIANAPOLIS: Edwin H. King 

KANSAS CITY: Jack G. Cooley 

LOS ANGELES: Tsuneo T. Honma, For- 
rest Milzow, Robert C. Moody, Robert 
Curtis Strauss, Robert G. Tellkamp, 
Harry E. Williams, Jr., Charles E. Wil- 
son, Pete M. Wood 

LOUISVILLE: Howard J. Hostetler, Ar- 
nold Mueller, Willard E. Parr, Robert 
Spivey. Herold J. Taylor, Jr. 

MOJAVE DESERT: Paul W. Brewer. Jo- 
seph Harvey Francis, Maurice Albert 
Hare, Paul O. Lindfors. Marshall E. 
Mullens, Murray J. O'Toole, Louis 
Keith Porter, Archie Preston 

MONTREAL: R. P. Bourgeois, Joseph M. 
Brian, Joseph Miller, R. C. Peter Web- 


ster 

NEW YORK: Louis John Ahlbach, Gerald 
Michael Curtin, F. Lawton Hindle, 
George F. Leyonmark 

NORTHEAST TENNESSEE: Don D. Jen- 
kins 

NORTH TEXAS: Thomas W. Ecklund 

OGLETHORPE: Wesley W. Apple, Clayton 
L. Moore 

OKLAHOMA CITY: James Allen Stanton 

PHILADELPHIA: Charles Bowman De 
Huff 


PITTSBURGH: Martin Napsha, Henry B 
Stafford 

RICHLAND: Warren H. Sevier 

SAN DIEGO: Fred J. Lovett, Mary Reaves 
Maull, Julius M. Rayfield, Jr. 

SANTA CLARA: William E. Stemen 

SARNIA: John A. Almey 

SEATTLE: Roderick E. Dunn, Dan Mil- 
lard Gammell, Abraham M. S. Goo, 
James G. Greer, Richard P. Hardy 

SOUTH TEXAS: Reinhard Schmidt 

TAMPA BAY: A. Preston Smith, Jr. 

TIDEWATER-VIRGINIA: Edwin Herbert 
Ingraham, John Laird Patterson 

TOLEDO: Paul Alexander Fee 

TORONTO: Gordon Arthur Anderson, Rod- 
ger K. W. Beck, Guenther O. M. Beh- 
rend, James S. Bennett, Rene Roger 
Benoit, Jean Claude Boetsch, Robert 
Neil Cloughley, Ronald L. Cosway, 
James Henricks Curtis, Roger Guy 
Dubuc, Donald William Duncan, Harry 
Manby Dunsmore, Robert Harold Far- 
ren, Bruce Sterling Gallant, James 
Wilfred Granger, Walter F. Griffin, 
Arthur Hawkins, John M. Joe, Nicho- 
las Kowalchuk, Joseph N. Le Corre, 
Henry Lew, Steve Gerald Ondic, An- 
gelo A. Percivalli, Edwin William Ritz, 
Michael Romach, Alexander J. J. Ron- 
cari, David Ross, George Robert Smith, 
Walter Stachnyk, David Clifford Stan- 
ger, Basil M. Taraleshkov, James D. 
Wilkinson, Eugen M. Yaremy 

TULSA: Thomas L. Barnard, Melvin Mil- 
let Fourroux 

TWIN CITY: William Walker Butler 

WASHINGTON: A. Leon Riggins 

WAYNE COUNTY: Edsel Charles Arnold, 
Michael M. Bonich, Albert J. Feather- 
ston, Joseph G. Katona, Lawrence W. 
Needham, Anthony Sanfilippo, Earl 
Randolph Stillings 

WICHITA: James F. Kramer, Sharon A. 
Kramer, John E. Maier 

WILMINGTON: Robert B. McFall, Rodolfo 
H. Villalon 

MEMBER-AT-LARGE: Thomas E. Adams, 
Milton C. Alderman, Andrew W. An- 
dersen, Leslie W. Ashley, Clayton Wil- 
liam Baird, Robert O. Barber. Allen 
Norris Bell, Dale E. Brockett, Norman 
R. Carpenter, William S. Cooke, Jr., 
Robert Murray Craft, Arthur Deven- 
port, Louis H. Gauss, Jr., Walter E. 
Hillman, Fremond Hough, Jr., Cecil 
M. Johnson, Loren Chester Jones, Jus- 
tin George Miller, Eddie C. Normand, 
Jr., Jack E. Obourn, Javier A. Pabalan, 
Jr.. Charles R. Reynolds, Morrison 
Omer Rogers, Roy K. Smith. Alton 
Perry Swett, George Edward Watkins, 
David G. Wheaton, Sr., James C. White, 
Kenneth H. White 

FOREIGN MEMBERS: Jean Claude Patin, 
Harold James Smith, John Findlay 
Struthers 
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Honeywell control valves are available 
for a wide range of temperatures 


Whether you’re concerned with minus 
450 or 1200°F, there’s a Honeywell 
automatic control valve for your proc- 
ess flow. The Honeywell valve illustra- 
ted—Series 800, Type 12 single seated 
—is designed for liquid oxygen service. 
Thoroughly degreased and sealed, it 
includes such features as: bronze bush- 
ings . . . stainless steel body and trim . . . seal-welded seat 
ring . . . low-temperature bolting . . . non-lubricated, 
Teflon-impregnated, blue asbestos packing . . . designed 
clearances for non-sticking, non-galling operation. 


For hot or cold flows . . . or other process flow conditions 
. . . Honeywell valves are available in a wide range of 
types and sizes. When you need control valves . . . con- 
tact your local Honeywell field engineer. Write for new 
Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Pout tw Corctiol 


CIRCLE NO. 67 ON PAGE 75 65 











ANY VARIABLE 


from Remote Points | 





MODEL 
1025 
Transmitter 





MODEL 
1090 
Receiver 





Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 

The Model 1025 Tele- 


meter Transmitter con- 
verts DC mv from thermal 


Accurate converters, etc., to 10-30 
HIGH-SPEED cps which frequency mod- 


ulates a built-in audio tone 


Continuous channel. AC 10 to 30 cps 


or relay outputs are also 

Telemeter available. Receiver detects 
and demodulates transmit- 

for ted signal, generating a 

DC mv for operation of 


VOLTS recorders or indicating in- 
AMPS struments. Up to 45 tele- 
meters can be multiplexed. 

WATTS Any communication 
VARS link, including power line 

ETC. carrier, microwave or wire 


line may be used. 
e Over-all accuracy is 1% 
mC: with a response speed of 1 
Built- Il second. Equipment fea- 
tures a built-in calibration 
circuit for 10% and 90% 


5 receiver check, and 10 cps 


Calibrating and 30 cps transmitter 
‘ check. 

Circuit Any quantity which may 
be converted into a DC 
millivoltage or will oper- 

® ate a slidewire may be tel- 
emetered, 
WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 


telemetering or communications 
problem. Phone DEerfield 4-3100. 





Write for Technical and Application Data. 


Kadto Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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Will the Drys 
Defeat the Wets? 


X-ray Tube vs. Test Tube 


“Fast-economical” .. . industry’s 
“Open Sesame” to just about any- 
thing at all... these terms are being 
applied to X-ray analysis, inching up 
on the test tube or “wet”? method of 
chemical analysis. 

A. L. Pace, Eastern industrial sales 
manager of GE’s X-Ray Dept., 
speaking at a recent seminar on X- 
Ray Fluorescence sponsored jointly 
by GE and Stevens Institute of Tech- 
nology, made this claim: “It is now 
necessary to consider X-ray spectro- 
graphic analysis along with optical 
spectrographic and wet analytical 
methods when choosing a procedure 
to use for chemical analysis. 

“Today the use of X-ray analysis 
has grown steadily and its applica- 
tion has been successful in many 
chemical analyses whose routine is 
well established by wet methods,” 
Pace stated. “Many questions on 
chemical process control have re- 
mained unanswered because of the 
impracticality of chemical methods. 

“The X-ray spectrograph,” Pace 
said, “because of its speed and sim- 
plicity of operation, allows many 
more chemical samplings. This also 
permits the use of continuous flow 
chemical analysis for a greater de- 
gree of control. 

In his talk, Pace listed nine ad- 
vantages of this method: 

Does not destroy the sample. 

Permits reanalysis of sample if re- 
quired. 

Provides relatively simple sample 
preparation. 

Performs analysis indepedent of 
the state of the element—free, com- 
bined or alloyed. 

Includes most of the elements of 
the atomic table. 

Has reproducibility and an accura- 
cy of 0.5—2% of element present. 

Is extremely fast — 3-4 minutes 
per element including sample prep- 
aration. 

Does not require skilled operators. 

Minimizes effect of segregation of 
sample. 

Pace concluded: “It is now pos- 
sible to foresee the time when the 
test tubes will be replaced with 
electron tubes. This era brings with 
it all of the attendant advantages 
which permit direct data logging and 
process programing for automation.” 

The “drys” have spoken; what do 
the “wets” think about it? 


elemeter p> industry Notes—— 








Here in the control room of Penn- 
salt Chemical Corporation’s Calvert 
City, Ky., Isotron plant, a new gas 
chromatography analyzer, develop- 
ed by Leeds and Northrup, provides 
a reading every 10 minutes to 
guide operators to efficient, ac- 
curate processing of refrigerants 
and aerosol propellants of extreme- 
ly high purity. Connected directly 
to the process stream only a few 
feet away from the control room, 
the analyzer detects impurity levels 
as low as 0.01%. When data were 
checked with those obtained by con- 
ventional lab methods, the analyses 
checked so closely that no discern- 
ible difference could be noted. 











Payroll to Petrol 
(Oil Says Ole’) 


Bendix wasn’t kidding when it 
called its G-15 a “general-purpose” 
computer. Last month in Industry 
Notes we told you how it’s helping 
to breed cows. Now there’s one in 
Bogota, Columbia, used by Interna- 
tional Petroleum, Ltd., that’s going 
to do everything from expediting 
refinery operations to data proces- 
sing of company payrolls. 

Working the South American way 
will include solving complex data 
reduction and calculation problems 
in the catalytic operation, improving 
refinery yield and efficiency and, 
well, you name it. 
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INDUSTRY 
PERSONALITIES 





Harold A. Mosher, assistant direc- 
tor of engineering for the Eastman 
Kodak Co., has been nominated for 
the office of president of the Nation- 
al Society of Professional Engineers. 





Paul E. Cate 
Robertshaw-Fulton 


J. F. Tobias 
Robertshaw-Fulton 


Paul E. Cate (photo) and J. F. 
Tobias (photo) move up in Robert- 
shaw Fulton. Cate has been named 
director of industrial and produc- 
tion engineering for the Fulton Syl- 
phon Division and Tobias is the new 
director of the electronics unit in 
the Aeronautical and Instrument Di- 
vision, which has also named Claude 
E. Beardslee its field engineer for 
the San Diego area. 


W. J. Busteed succeeds John P. 
Moffat, Jr., as manager of quality 
control at Consolidated Electrody- 
namics. Moffat was named chief en- 
gineer of the Electro Mechanical 
Instrument Division. 


In a move to strengthen manage- 
ment of the corporation, General 
Precision Equipment has elected a 
first vice-president and four new 
vice-presidents. R. N. Harder, form- 
er v-p and treasurer, is now first v-p 
and treasurer; D. W. Smith, Kearfott 
Co. president, and D. D. Mason, pres- 
ident of Link Aviation, both GPE 
subsidiaries, have been named group 
vice-presidents. J. W. Murray, pres- 
ident of General Precision Lab., an- 
other subsidiary, has been elected 
vice-president-financial of the par- 
ent company. L. W. Imm, president 
of the subsidiary Librascope, Inc., 
has been elected GPE vice-president 
to supervise special projects in the 
Western U. S. 


John F. Reed and Arland R. Walk- 
ley have been named vice-presidents 
of Manning, Maxwell & Moore, Inc. 

(Please Turn to Page 68) 
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3-15 PSI 
AIR SIGNAL 


ELECTRIC 
CONTROL 


FROM A 


PNEUMATIC 
SIGNAL 


WITH THE 


CONOFLOW 
MODEL EB 
CURRENT 
CONTROLLER 


The Model EB Current Controller—an exclusive product of 
Conoflow Corporation—is a unique final control element. It is 
a pneumatic-electric transducer consisting of a pneumatic cylinder 
actuator fitted with a rack and pinion mechanism, and a standard 
electrical component such as a rheostat, potentiometer or auto- 
transformer. The cylinder actuator, operating from a 3-15 psi air 
signal, produces a rotary motion (to 360°) to precisely position the 
eiectrical device affording automatic control of voltage, current, 
inductance, capacitance, resistance, or other electrical values. 


APPLICATIONS —Conoflow Model EB Current Controllers are 
available from the factory in over 200 combinations of electrical 
components to handle a wide variety of applications. A few of 
these include: 
e Constant Pressure 
e Proportional Flow 
e Liquid Level 


CYLINDER 
ACTUATOR 


MOUNTING 
PLATE 


ELECTRICAL 
COMPONENT 


RACK 
AND PINION 






e Machine Tool Speed 
e Conveyor Control 

e Heat Treating 

e Humidity Control 





A TYPICAL EXAMPLE 


e Temperature Control 
Direct flow regulation by varying 
pump speed is accomplished when 


PNEUMATIC 
CONTROLLER 
the EB unit is used with a pnevu- 


O 9 matic controller and oan elec- 
tronic speed changer. It auto- 
matically positions the small 
theostat in the grid circuit of a 
thyratron controlled speed 
changer, thereby adjusting motor 
and pump speed. This method of 
flow rate control can be used 
to provide control of temperature, 
pressure, pH, interface, or liquid 
level. it eliminates the valve, 
reduces motor power input, and 
provides for positive flow 
rangeability. 

The EB unit with cylinder directly 
coupled to the armature or field 
rheostat of a DC shunt wound 



































3-15 PSI. 











motor is also widely used for 
8 Unt motor speed control. 











For additional information on the Model EB Current Controller write to 
Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa., for Bulletin EB-3A. 
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© ere a 
test maintenance, or as a 
component or subsystem 
in your own products 














0.01% regulation—why be half safe? 
You can get a-c line voltage regulation 
to the exact degree of precision you 
need from Sorensen. Model 2501 
(left) regulates a-c line voltage to 
+0.01% at 2500 VA. Other Sorensen 
a-c models range in precision from 
meter calibrators to rugged ‘‘constant 
voltage transformers,’’ designed to give 
you maximum volt-amps per dollar. 


Fully-transistorized regulated d-c 
supplies—The most complete line of 
transistorized low-voltage d-c power 
supplies on the market—like the new 
Model Q6-2 (left)—is offered by Soren- 
sen. Regulation accuracy is +0.25% 
(line and load combined). Life is ex- 
ceptional. Response speed is extremely 
fast. They come with voltage adjustable 
over 2:1 range (Model Q Series) in 6, 
12, 28 vde and capacities to 200 watts. 
Also in 0-36, or 0-75 vde continuously 
variable ‘‘Rangers’’ (Model QR Series) 
of 150-watt capacity. 














































































































Here’s a d-c workhorse for 
rack-panel equipment—New Sorensen 
Model MD supplies feature magnetic 
regulation, semiconductor rectifiers, 
capacitance-input filters—and low cost. 
What’s more you get any factory preset 
voltage you want, from 2.5 vdc to 1000 
vde. Available in 8 sizes from 25 to 
3000 watts. No switches, no fuses 
(short circuited output is not recom- 
mended, but is not damaging). Ideal 
for powering your 19” rack-panel 
equipment. 









































Sorensen has many other ideas for packaging power to your needs, including 
standard off-the-shelf models, both electronic and transistorized, to take care of 
almost every need for controlled power—whether ac or dc, low or high voltage, low 
or high current. Ask for the latest Sorensen catalog. And let Sorensen engineers 


talk over with you a complete power system for your complex electronic equipment. 
8.6 


SORENSEN & COMPANY, INC. 


Ss Richards Avenue, South Norwalk, Connecticut 
onAgnien_§_ 

: WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


“SAT aoe 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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(Continued from Page 67) 


Adolph Brenner (photo) has been 
appointed project engineer for the 
Narda Microwave Corp., and will be 
responsible for design and develop- 
ment of microwave components. 





Adolph Brenner 
Narda 


H. Myrl Stearns 
Varian Associates 


At a recent Atlanta, Ga., meeting, 
the Institute of Radio Engineers 
awarded the grade of Fellow to H. 
Myrl Stearns, (photo) president of 
Varian Associates, Palo Alto, Cal., 
electronics firm. 


Thomas H. Thomason, (photo) who 
designed the first high-speed decimal 
counting unit to achieve widespread 
commercial acceptance, has _ been 
named test engineering manager for 
the Berkeley Division of Beckman 
Instruments. Also at Beckman, Wil- 
liam G. Newton has been named to 
fill the newly created post of cor- 
porate industrial engineering mana- 
ger. 





Thomas H. Thomason 
Texas Instruments Beckman 


J. R. Juncker 


Changes at Texas Instruments in- 
clude the appointment of assistant 
vice-president H. J. Wissemann as 
general manager of the apparatus 
division. Cecil Dotson was elected 
chairman of the board of directors 
of Texas Instruments, Ltd., wholly- 
owned British subsidiary of TI. 
Charles K. Fennel, formerly of GE, 
has joined TI as manager of market- 
ing techniques and J. R. Juncker 
(photo) has been appointed military 
relations engineer for the firm’s 
Semiconductor-Components Division. 
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> NEW BOOKS——— 


A Simplified Technique of Control 
System Engineering, G. K. Tucker 
and D. M. Wills, 303 pp., $5.00. 

Explains the step-by-step operation 

of a control system, how to improve 

it and compare it with different 
systems, and how to communicate 
findings with others. Lists numer- 
ous short-cut rules and methods, 
collected from _ widely - scattered 
sources, for evaluating a _ control 
system. Formulas, graphs and more 
than 150 illustrations. Both authors 

are applications engineers with a 

leading producer of industrial pro- 

cess controls. (Order from Brown 

Instruments Div., Mail Station 0-280, 

Minneapolis - Honeywell Reg. Co., 

Wayne & Windrim Aves., Philadel- 

phia 44, Pa.) 


Dry Battery Manual, $1.00, 97 pp. 
Complete data on dry-cell batteries 
for the design engineer, includes 
many charts, 62 graphs of curves for 
estimating performance. Library of 
Congress catalog card number 58- 
12558 (Order from Burgess Battery 
Co., Freeport, Illinois.) 


Feedback Control Systems, Editor- 
in-chief John G. Truxal, 1048 pp., 
$18.50. 

Authoritative volume gives instant 

access to wealth of information on 

components and design for feedback 
control systems—practical engineer- 
ing help on servomechanisms, regu- 
lators and automatic feedback con- 
trol systems prepared by a staff of 
specialists. Illustrated. (Order from 
McGraw Hill Book Co., Inc., 330 W. 
42nd St., N. Y. 36, N.Y.) 


Principles of Electronic Instruments, 
Gordon R. Partridge, 383 pp., 
$11.00. 

Here is the first published guide to 

an understanding of the capabilities 

and limitations of electronic instru- 
mentation. Promotes the intelligent 
use of electronic instruments by ac- 
quainting users with the internal 
circuits of the instruments, and de- 
scribes the principles and practice of 
electronic instrumentation with suf- 
ficient clarity to enable those who 
want to design their own special- 
purpose instruments to do so easily 
and without encountering unfamiliar 
problems. (Order from Prentice- 
Hall, Inc., Englewood Cliffs, N. J.) 
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.y» LARGE PIPELINES 


with an SK Bypass Rotameter 
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You can measure flow in pipe- 
lines 2 inches and over conven- 
iently, economically, and with 
great accuracy by using an SK 
Bypass Rotameter. These Rotam- 
eters measure bypass flow (not 
static differential) and fluid rate 
of flow is read directly for ranges 
as low as 10% of maximum. 
They use two orifices—one in the 
main line and one in the bypass 
line—to provide a fixed ratio of 
flow through the bypass line. 
This bypass flow is directly pro- 
portional to main flow and rate 
of flow measuring accuracy is 
high. Further, the cost of a 
Bypass Rotameter is low com- 
pared with other types of flow 
measuring apparatus. 














SK Bypass Rotameter arranged 
for vertical downward flow. 










































SK Bypass Rotameter arranged 
for vertical upward flow. 


SK Bypass Rotameters can be arranged for horizontal flow (see 
photo above) or for vertical flow up or down (see sketches). For 
complete details—including sizing data—request Bulletin 18B. 
We'll send it at once. 
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HAYS 
BTU 
METER 











e Hot water boilers 
¢ Cooling towers 





FOR MEASUREMENT OF HEAT TRANSFER IN 


e Power applications 


e Refrigerating systems 
e Chemical processing 

















Now a single recorder can provide data 
on BTU, flow, and differential tem- 
perature, plus BTU totalization. This 
new unit incorporates components 
proven in hundreds of applications. Its 
nega is indicated in the diagram 

ow. 

The temperature of the liquid as it 
enters the heat exchanger is measured 
by a platinum resistance temperature 


element. Another similar element meas- 
ures liquid temperature leaving the ex- 
changer. A Hays model 245 flow trans- 
mitter measures liquid flow through 
the process. These variables are re- 
corded, retransmitted and multiplied. 
The product is then transmitted to a 
BTU receiver which records rate of 
BTU gain or loss, and to an integrator 
totalizing BTU’s gained or lost. 





































The features of the new 


e Only one unit for recording BTU, differ- 
ential temperature, fluid flow and total- 
izing BTU 

e Increased accuracy. No loss by transmis- 
sion between recorders. 

Accuracy specifications include: 

Differential temperature: within + 0.5% 
chart calibration 

Flow: within + 0.25 maximum trans- 
mitter differential 

BTU Record: slightly over 1% over en- 
tire range of Delta T at 70% to 100% 
of fluid flow 


Model 913 BTU Meters can be adapted 
to any 20° F minimum to 180° F 
maximum fluid temperature differential 
span on operating temperatures of from 
32° F to 500° F for the stated accuracies. 
Greater temperature difference spans 
can be handled with corresponding 
change in accuracies. Standard models 
have been developed for chilled or hot 
water. Modifications permit use with 
other fluids. 

A new bulletin, 58-B913, contains 
complete information of the new Hays 
BTU meter. Write for your copy today. 
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Hays BTU Meter include: 


e Easy to install 
e Accurate and easy checking of BTU 


record 
e Easy to service. All components readily 
accessible 


e Fast response due to electronic rebalanc- 
ing of three transmitted signals 

e Narrow differential temperature ranges 
available for maximum accuracy and sen- 
sitivity 

e Switches can be added for alarm or 
safety purposes 


THE 
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>» Book Review 


INDUSTRIAL ELECTRONICS HAND.- 
BOOK — William D. Cockrell, Editor- 
in-Chief — McGraw Hill Co., 1408 
pages, $22.50. 
Reviewed by J. W. McGrath 
Western Electric Co. 
Allentown, Pa. 


Industrial Electronics Handbook is 
a full scale attempt at providing a 
single volume, desk sized, reference 
work for the engineer engaged in the 
growing field of industrial electron- 
ics. The editor, William D. Cockrell 
of the General Electric Co., has care- 
fully defined his field of coverage, 
has selected competent contributors 
to prepare individual sections, and 
has arranged the material in a large, 
well organized work. He has recog- 
nized that industrial electronics is 
rapidly branching away from com- 
munication electronics and is enter- 
ing new fields of system engineer- 
ing in which electronic, mechanical. 
hydraulic and data processing ele- 
ments are being combined in in- 
creasingly complex systems. To 
serve this field, he has included sub- 
stantial sections on optical, mechani- 
cal, and hydraulic principles and de- 
vices, in sufficient detail to serve as 
a useful starting point for the elec- 
tronic engineer who has found it 
necessary to become a system engi- 
neer. 

The application and expected 
performance of devices are empha- 
sized for the benefit of the user 
rather than the manufacturer of 
such components. Starting with the 
customary handbook tables of math- 
ematical functions and_ physical 
properties of materials, the first sec- 
tion includes highly concentrated 
“thumbnail” reviews of basic math, 
calculus, physics, statics, fluids, heat 
transfer, optics, and network theory. 
which should be valuable to the user 
who has previously studied the sub- 
jects but who now is a little “rusty” 
in some spots. 

Electrical and mechanical com- 
ponents are described in the section 
on Control Elements. In the mechan- 
ical devices section there is a treat- 
ment of gearing, springs, bearings 
etc., and hydraulic and pneumatic 
pumps, valves, and actuators. In 
general, an effort is made to describe 
the components an Industrial Elec- 
tronic Engineer might encounter in 
a control system and to provide basic 
information on how they are used. 

Power Supplies are also consid- 
ered from both the electrical and 
mechanical points of view. A-c and 
d-c sources described include low 
and high power rectifiers, batteries, 
sinusoidal and special wave-shape 


oscillators, rotating machines and 
plant distribution systems. Pneu- 
ISA Journal 
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, “ . P e -z 5 
matic and hydraulic power supplies BAFITD WLI © £535— A 
are shown with their required aux- 
iliaries. Design considerations for a , 
variety of control circuits are de- | IN ANALOG DATA REDUCTION SYSTEMS 
D- tailed in a section devoted to ampli- e 
im fiers, timers, resistive and RF heat : 
08 controls, regulating systems, servos, Three companion units by Hycon Eastern provide auto- 4 
and combined _ electro-mechanical reap : “ 4 
| process controls. Methods of match- | matic indexing and high-speed access to selected data 8 | 
ing the response of controls to in- | jn multi-channel magnetic tape instrumentation systems. 
dustrial processes with long time- 
constants are shown which will re- ’ 
‘ sult in optimum speed of return to a i " 
7 control point without overshoot or Jor Tape Indexing 
ais oe aed | DIGITAL TIMING GENERATOR, MODEL 201, gener- 
nstrumentation is, of course, a : Naa : . 
he vital element in any system and a ates numerically coded timing signals which are 
a wide variety of instruments are des- recorded on magnetic tape throughout the data 
a cribed. recording periods, providing a precise digital 
di Departing somewhat from stand- index in terms of elapsed time. The Generator 
e, ard handbook materials, the last sec- also visually displays the exact time in hours, 
rs tions cover a variety of topics re- minutes and seconds as illuminated digits. 
id lated to the main theme and rang- 
e ing from human engineering to mili- DIGITAL TIMING GENERATOR, MODEL 206A, FOR 
5 tary specifications and patent law. AIRBORNE APPLICATIONS js a militarized ver- 
- Under Human Engineering, results sion of Model 201. A Remote Control Box 
“i of several studies are combined and contains Power off-Standby-Operate Switch, 
" recommendations for the design and the Digital Clock Set, and the Time Display. 
L ee er are given for Completely transistorized, Model 206A in- 
* —— we o operating —- cludes a binary coded decimal system al- 
tions. Inspection and sampling plans — . : : 
= are considered briefly, and the re- though other timing formats are available to meet customer requirements. 
‘0 quirements of various industries and Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 
- the military services are sum- accuracy of + 1 second in 1 day’s time. 
ag marized. A short review of Patent IRE SHOW 
ie Law points out the precautions 
iS necessary to protect original work. Gar Tape Search allele tnee 4 
1 The final section is a General Bib- | 
it liography and list of Technical In- | MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
, formation Sources which should be | ing data reduction periods. On the basis of time indices 
| of value to the user who needs more recorded on the tape by the Digital Timing Generator, 
d information than contained in the this instrument automatically locates and selects for 
- | necessarily brief discussions in the controlled playback the tape data included between a 
r book. A twenty-four page index is “sequence start time” and a “sequence end time” spe- 
f also worthy of mention. : cified by panel dial settings. The time index is visually 
. It is of course not difficult to find displayed as illuminated digits on a small separate 
i faults in a work of this magnitude. —— hi " ; ~ - nap df P 
1 The list of topics included (and panel - “ may be remotely ocate or ie 
omitted) could not possibly please | Model 202 may be modified to search for timing for- 
i everyone, but one wonders, for ex- | mats other than those originated by Model 201. 
: | ample, why it was considered worth- 
t 





detailed instructions on the use of 
the slide rule and desk calculator. 
Among the items that one user | 
thought could have been included 
are: digital readout devices; count- 
ers and event-per-unit-time instru- 
ments; material handling (automatic 
feeding and orientation of small 
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| while to devote some 10 pages to 



































parts); trip circuits (methods of de- 
tecting the point at which a variable 
reaches a predetermined value for 
automatic control purposes); and 
methods of computing the economics 
of the potential savings of Electronic 
Control Systems versus the invest- 
ment required. 

In the net balance, however, this 
handbook should prove more useful 
than any other single book to the 
Industrial Electronics engineer. Its 
price works out to about the cost of 
a half-dozen trips to the plant 
library, and it certainly offers many 
times that number of bits of perti- 
nent information. 
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WIND TUNNEL TESTING 
Pressure and temperature data 
of missiles are referenced to 
angle of attack. Model 201 
records on tape a digitized 
position signal for each new 
angle of attack. 


JET ENGINE TESTING 
Digital Timing Generator, 
Model 201 synchronizes all 
data receiving equipment. Its 
output can be piped to mul- 
tiple test cells and control 
rooms simultaneously. 


MISSILE AND AIRCRAFT TESTING 


Model 206A generates timing 
signals simultaneously with 
other flight test data. Model 
201 generates a timing code 
format for synchronizing 
ground station recordings. 


Write for Technical Bulletin TSG 


HYCON EASTERN, INC. 
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Hydrogen Fluoride Detector 
Presence of hazardous amounts 
of hydrogen fluoride in air (0.5 
to 5 ppm or more) can be meas- 
ured simply and quickly with 
new portable detector. Air is 
drawn over sensitized filter and 
resulting color is compared with 
color chart; HF concentration is 
read on calibration chart. Use- 
ful in chemical plants and labs, 
oil refineries rocket/missile pro- 
pulsion fields, etc. Mine Safety 
Appliances, Pittsburgh, Pa. 
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Pneumatic Linear-Speed Control 

Control, actuated by pneumat- 
ic instruments, provides auto- 
matic, linear speed changes ovei 
10:1 range. Operates on shop 
air supplies; is sensitive to pres 
sure changes between 3 and 15 
psi; as pressure changes, control 
changes output speed of drive. 
Speeds range from 2 to 4,660 
rpm. Applicable to variety of 
open- or closed-loop systems for 
controlling process variables. Re- 
liance Electric & Eng., Colum 
bus, Ind. 


CIRCLE NO. 302 ON PAGE 75 


In-Circuit Transistor Tester 
Commercial model of first 
transistor tester capable of 
checking performance of trans- 
istors while they are connected 
within their circuits will soon 
be available. Newly developed 
method, now in use by U.S. 
Navy, saves troubleshooting and 
servicing time without turning 
on power in the equipment. In- 
cidentally, the transistor tester 
is transistorized. Philco Corp., 
Philadelphia, Pa. 
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Multi-Range Temp Recorder 
Five-inch strip-chart temper- 
ature recorder for either port- 
able or mounted uses has easily 
changed plug-in elements pro- 
viding variety of ranges. Auto- 
matic reference junction com- 
pensation eliminates need for 
external temperature reference. 
lypical spans range within 
-150 to 2200°F. Charts avail- 
able for each range; limit of 
error is 1% of span. Varian As- 
sociates, Palo Alto, Calif. 
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Further information on New Products may be 
obtained without obligation. Circle the Code 





Number on the Readers’ Service Postcard. 


Control Bypass 

Four-position control by-pass 
for control of temperature, pres- 
sure, liquid level and other 
process variables lets operator 
temporarily take over from 
automatic process controller 
when needed, as in process start- 
ups; or when unusual process 
upsets require manual rebal- 


ancing; when controller must 
be adjusted, etc. Permits “bump- 
less’ transfer from manual to 
automatic control. U. S. Gauge, 
Sellersville, Pa. 
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Strain-Gage Recording System 

Expandable  strain-gage sys 
tem is available with wide 
choice of configurations to op- 
erate printout system. It is 
possible, by selecting standard 
rack-mounted units, to assemble 
a 10-channel system which se- 
lects, measures and records each 
channel in sequence and auto- 
matically records data in actual 
micro-inches per inch units. Ex- 
pandable to 100 or more chan- 
nels. Datran, Manhattan Beach, 
Cal. 














Industrial Counter-Controllers 
Low-cost counter-controllers 
employ durable miniature mag- 
netic amplifiers to achieve long, 
trouble-free service in industrial 
control applications. Equipment 
counts total of 100,000 events 
at max. rate of 5,000 per second. 
Solid-state transducers supply 
input information. Typical con- 
trollable operations are coil 
winding, cutting to length, mak- 
ing up batches of items, metal 
forming, etc. Beckman, Rich- 








mond, Cal. 
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Nuclear Pressure Transducer 

Pressure transducer for nu- 
clear applications; primary- and 
secondary-loop measurements in 
pressurized-water reactors, boil- 
ing-water reactors, and some or- 
ganic-moderated and homogen- 
ous reactors. Built for operation 
in heavily radioactive environ- 
ments; maintenance-free, it is 
suitable for sealed operation. 
Ranges from 0-1 inch wate 
column to 0-10000 psi. Bristol 
Co., Waterbury, Conn. 
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announces a new low cost 


TRANSET 
=a INDICATOR 


This latest addition to the TRANsET family 
of instruments is designed to permit plug- 
in mounting of either the bellows type 
TraANscope*, Triscope* or stacked dia- 
phragm type TRANsET Controllers. 

Using accurate, time-proven components, it has 
exceptionally stable and driftfree set point 
adjustment. Choice of Bourdon or high 
accuracy Niafram elements, according to 





process requirements. 

Same cutout as the 66K and 86) Transer 
Indicators and Recorders, and can be 
quickly adapted to fit the TRANscOPE 
Recorder cutout. 


a a 


>» Taylor Insteuwment Mpanie,s % 














FOR MOST ECONOMICAL INDICATION 
AND CONTROL Maintenance and servicing is particularly easy. 


The snap-in indicator gage can be removed 
for checking without disturbing piping or 
process control. 

Precision adjusting of set point, with regula- 
tor having metallic feed-back element and 
Ni-Span spring, insures stable output even 
with wide temperature variations. 


Team up the new 82KF Series TRANsET Indicator with 
the SENsairE* Temperature Transmitter or the No. 200T 
Fixed Range Differential Pressure Transmitter. 


ED ~~ _ 


Piston type selector valves with “QO” -ring 
seals give leakless transfer. Positive posi- 
tioning is assured by lever switching with 
definite mechanical stops. 

Set point transmitter and switching blocks are 
the same as used in the famous TRAN- 
scoPE Recorder. 

For full details of this precision built but 
inexpensive instrument see your Taylor 
Field Engineer or write for information to 





Rear view, showing plug-in Indicator gage snaps in for 
= . 5 5 gage snaps Ty. . . » anies the > 
facilities for TRANSCOPE, easy removal without dis- I ay lor Instrum nt Companies, Rochester. 
TRISCOPE or TRANSET Con- turbing piping or process New York or Toronto, Ontario. 
; trollers. control. 
*Trade-Mark 
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the Z/ectnoniX recorder or indicator 
is a thousand instruments in one 


An ElectroniK instrument adapts easily to your 
changing needs, never becomes obsolete. Its re- 
markable versatility is made possible by the 
many measuring circuits . . . many types of 
records or indications . . . many pen or print 
wheel speeds . . . and the wide variety of functions 
that can be incorporated in the instrument. 


You can convert most ElectroniK instruments to 
practically any scale, simply by soldering appro- 
priate kit-supplied range resistors into the measur- 
ing circuits. And you have a choice of more than 
575 standard charts and scales in strip chart in- 
struments (similar large choice in indicators and 
circular chart models). You can change chart 
speeds from one half to four times the basic speed, 
with a simple gear change. 
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Use ElectroniK instruments to measure tempera- 
ture, pressure, flow, pH, chemical concentration, 
voltage, speed—any variable that’s translatable 
into a d-c signal. 

Unitized construction lets you transfer complete 
control units from one ElectroniK instrument to 
another. Cases are designed for both surface and 
flush panelboard mounting. With auxiliary 
switches, the instrument works in conjunction 
with audible or visual alarms and safety cutouts. 


Your nearby Honeywell field engineer can help 
you gain the advantages of ElectroniK versatility 
in specific applications. Call him today. He’s as 
near as your phone. 

MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
Fost a Control 
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PROPORTIONAL + RESET + RATE CONTROLLER 


DERIVATIVE 
NETWORK 





MAGNETIC AMPLIFIER 


AC POWER 


SENSING 
ELEMENT 








MODEL P 


MAGNETIC 


INTEGRATOR 











MANUAL SATURABLE ELECTRIC 
| rove) ha-te) REACTOR HEATING 

STATION ELEMENT 
. FOR 











| | HEAT TREATING FURNACES 
ELECTRIC ARC FURNACES 
| es CRYSTAL PULLING FURNACES | | 
GLASS FIBRE DRAWING « LABORATORY TEST OVENS 
SEMI-CONDUCTOR ZONE PURIFYING FURNACE 
OTHER ELECTRIC FURNACE APPLICATIONS 


HAGAN POWRAMP 2 
All Electronic TEMPERATURE CONTROLLER 


all electronic—set point resolution — 0.1% of range—handles up to 330 kva 








digital set point, and provides stepless frac- 


Small in size and economical in cost, the Hagan 
tional degree regulation, even at high tem- 


PowrAmp Temperature Controller is a pre- 


cision control system for all types of electric 

heating applications. Using the PowrAmp Model 

“P” for initial amplification of the sensing 

\ element signal and magnetic amplifiers for sum- 

ming and, integration, this Hagan controller 

virtually eliminates the need for periodic 
maintenance. 

Proportional band, reset and rate action are 

all available to fit process requirements. The 

Hagan Temperature Controller has a precision 


write for Specifications Sheet GE 60001. 
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XUM 


For additional information on the Hagan Temperature Controller, 


perature levels. 

The Hagan controller is particularly valuable 
in precise temperature applications where either 
the heater or the product temperature can 
change rapidly. The Controller is part of the 
Hagan PowrAmp line which includes trans- 
ducers for most key variables, electronic control 
computers and high power electro-hydraulic 
servo valves. Write for Bulletin MSP-133, which 
describes the full PowrAmp line. 


HAGAN sonc2.: 
CONTROLS .INC. 
DIVISIONS CALGON COMPANY. HALL LABORATORIES 


HAGAN VILDING, PITTSBURGH 3O, PA 


n (Canada) Limited, Toronto 
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Morehouse 
PROVING 


RINGS 


CALIBRATING 
MACHINES 







For Accurate Force Measurement 


The Morehouse Proving Ring is widely known 
for its extreme accuracy—1/10 of 1%—and 
repeatability. It is the finest instrument available 
for the calibration of universal testing machines, 
torque dynamometers, thrust stands, weighing 
devices and other force measurement systems. 

The Morehouse Universal Calibrating Machine 
is designed to facilitate the calibration of indi- 
vidual load cells by means of a proving ring. 
Force is applied by a specially built hydraulic 
jack. 





WRITE FOR SPECIFICATIONS 
Calibrating Machines—Bulletin 158 Proving Rings—Bulletin 159 * 


MOREHOUSE MACHINE CO. 


1742 Sixth Ave. e York, Pa. 
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GUBELMAN § 
CHARTS | 


ALL — = 


for Recording 
Instruments 











Charts for Ink, Electrical, Heat, Wax and Metallic 
Stylus-Recording. 

Special time numbering, perforations, and graphic design 
cycles available to meet unusual requirements. 

All Charts are produced under automatically controlled 
atmospheric humidity conditions. 

Our complete chart manufacturing facilities and wide 
experience have served and progressed with the instrument 
industry since 1908. 


GUBELMAN CHARTS 


N C O R Oo R A T E D 


(FORMERLY NAMED a PUBLISHING CO.) 
100-108 EAST KINNEY STREET, NEWARK 5, N. J. 
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® new products 


Temperature Transmitter 
Simplicity and versatility 
are features of this temper- 
ature transmitter which will 
interest anyone with low- 
cost temperature require- 
ments in the -30 to 1200°F 
range. Sturdy, compact unit 
is unaffected by normal 
plant vibration. Universal- 
type mounting bracket per- 





mits installation almost anywhere. Few moving parts assure 


long life. Thumb-screw adjustment zero-sets over a wide range. 
Taylor Instrument Co., Rochester, N. Y. 
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Infrared Photometric Analyzer 

Precise measurement of water con- 
centration in ranges from parts per 
million to percentage magnitudes in 
liquid or gaseous process streams is 
now possible with new _ infrared 
photometric analyzer. Available in 
standard or explosion-proof  con- 
struction; supplied with recorder or 
controller, sample-handling accesso- 
ries and mounting equipment. Ana- 
lytic Systems Co., Pasadena, Cal. 
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Electro-Pneumatic Transducer 

Electro-pneumatic transducer, operating standard pneumatic 
control valve in an electrical control loop, uses a high-capacity 
relay to produce a pneumatic output pressure proportional 
to a d-c milliampere input signal, which allows use of fast 
electrical transmission with dependable and inexpensive pnecu- 
matic valve actuators. Fisher Governor Co., Marshalltown, Iowa. 
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Strip-Chart Integrator 

Continuous, accurate integra- 
tion of existing regular size 
chart records and the 3” o 
4” wide charts used extensively 
with pneumatic control systems 
can now be accomplished with 
this portable unit. Conversion 
from linear to square-root use 
is easily accomplished by changing a cam. Output of desk-top 
unit is read on a five-digit counter which can be reset to zero. 
Royson Engineering Co., Hatboro, Pa. 
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Oscillograph Recorder Amplifiers 

New line of amplifiers in- 
tended for a wide variety of 
both rack-panel and_ portable 
oscillograph recording needs. 
Highly stable units drift less 
than 05mv_ equivalent input 
per hour and will operate from 
115v +5v power lines without 
additional regulation. For use 
with a wide variety of transducers. Plug-in frequency compensa- 
tion extends range of galvanometer to 200 cycles. Automatic sig- 
nal overload prevents burnout. Epsco, Boston, Mass. 
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Solid-State Line Printer 
Solid-state line print- 
er will select, edit and 
print-out data from a 
computer or magnetic 
tape at rates up to 1500 
lines per minute. Fea- 
tures on-line or off- 
line operation, buffer 
data storage and auto- 
matic editing—all un- 
der plugboard control. 
Effective output speeds 
are greatly increased by 100-word memory of the buffer which 
allows simultaneous data loading and final printing. It is 
possible to rearrange, manipulate and merge records without 
tapes. Burroughs, Pasadena, Cal. 





preparing special 
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Analog and Operations Recorder 
Ruggedly built unit permits 
simultaneous recordings of two 


¢ & 
‘ types: analog recording of the 
7? dc to 100 cps range with wide 
é amplitude and writing speeds; 


“on-off”, “go and no-go”, and 





sequential types of events on 
10 separate channels. Writing 
system of excellent reliability 
for unattended operation. 


Brush Instruments, Cleveland, O. 
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Low-Level Magnetic Amplifier 
Fach of the four types of this 60 cps high-sensitivity mag- 
itself or as a 


netic amplifier can be used by 


for such data-sensing devices as thermocouples, strain gages, 


preamplifier 


bolometers, as well as for high impedance d-c sources. Each 
produces full outputs with but millimicrowatts of input power. 


\irpax Products Co., Ft. Lauderdale, Fla. 
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Transistorized Digital Totalizer 
Fully transistorized digital totalizer 
features extreme reliability, compact 
Circuits 
stabilized for operation at tempera- 
tures to 160°F, 
mits totalization of any 


design and moderate cost. 
High sensitivity pei 
“events” 


which can be converted to electrical 





vie impulses, such as flow, revolutions, 

as os al » . 4 . H 

ee etc. Potter Aeronautical Corp., Union, 
NM. J. 
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Closed-Loop Recorder/Reproducer 
New magnetic-tape continuous-loop 

recorder /reproduce1 

repetitive study of 


is designed for 
highly-transient 
data, random occurences and time- 
Will 


reproduce data on continuous mag 


delay application. record 01 
netic tape loops of variable lengths, 
ranging from 2 to 75 feet, at tape 
speeds from 17/8 through 60 inches 
per second. Single cabinet 
eliminates need for two to three con- 
ventional 


quired to 


design 


machines 
offer 


previously re- 
versa- 
tility. Consolidated Electrodynamics, 
Pasadena, Cal. 
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FULL-TIME CALIBRATION 


CVR-10 constant voltage reference supply replaces short-life dry- 
cells, simplifies maintenance, cuts down-time. 


Many controlling, recording and indicating instruments use dry- 
cells for constant current in resistance bridge loads. Under high ambi- 
ent temperatures dry-cell output often dwindles quickly. The CVR-10 
eliminates battery replacement schedules and inaccuracies due to 
dry-cell drainage. 

The CVR-10 has the same dimensions as a No. 6 dry-cell, which 
it is designed to replace with no instrument modification. With an 
output stability of 0.25% from 108 to 125 V ac input, output is 1.5 V 
with 6 MA current drain; CVR's are also available with other outputs. 


PERFORMANCE 
ae - MEASUREMENTS CoO. 
4 ; + 15301 W. McNICHOLS ROAD DETROIT 35, MICHIGAN 
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Surface | 


PYROMETERS 


for every purpose 


The routine use of CAMBRIDGE Surface 
Pyrometers takes the guesswork out of tem- 





perature determination in many industries. 
The CAMBRIDGE is accurate, dependable, 
rugged, quick-acting and easy to use. The 
Roll Model is for checking surface tempera- 
tures of still or moving rolls. The Needle 


NEEDLE 


Model is for insertion into materials in a 
plastic or semi-plastic state for within-the- 
mass temperature determination. The Mold 
Model is for checking surface temperatures 


of mold cavities and surfaces of aimost 





any contour. 
Send for Bulletin I94SA. 


CAMBRIDGE INSTRUMENT CO., INC. 
3557 Grand Central Terminal 
New York 17, N. Y. 


CAMBRIDGE 


PIONEER MANUFACTURERS OF 


PRECISION INSTRUMENTS 


Moisture Indicators and Recorders * Physical Testing Instruments 
Surface Pyrometers * Laboratory Instruments for A. C. & D. C. * Galvanometers 
Engineering Instruments * Gas Analysis Equipment * Physiological Instruments 

and many other Mechanical and Electrical Instruments 
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Oscillogram Scanner 

Scanner solves data 
j reduction problems 
| where operator is re- 
quired to scan a rec- 
ord over a large area. 
Oscillogram strips up 
to 1,000 feet may be 
tracked across 66” il- 
luminated scanning surface. Operator may adjust record speed 
to a maximum of 100 feet per minute; select light intensity; 
or control record tension, direction and braking. Reading 
heads are available for evaluation of presented data. Gerber 
Instrument Co., Hartford, Conn. 
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Digital Voltmeter 

‘ Addition of fifth 

digit insures accuracy 
at the upper limit of 

: each range in new dig- 

ital voltmeter which 

f has an accuracy of 








i 0.01% +1 digit, in 
i¢ four automatic ranges 
Zz from 0.0001 to 100.0 


¢ wos 


Retains this 
accuracy even in the transitinn area between ranges. Readout 
has a total of 6 display windows with the sixth showing 
polarity. Decimal point located automatically as part of range 
selection. KinTel, San Diego, Cal. 
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Gas Chromatograph 

Two basic sizes of 
gas-liquid chromato- 
graphic ionization de- 
tection systems, one 
portable and one for 
permanent installa- 
tion, permit automat- 
ic separation, identifi- 
cation and permanent 
recording of different 
chemical substances present in gaseous and liquid products at 
speeds and accuracies impossible until now. Can be used by 
petroleum, drug, chemical, food, cosmetics and compressed gas 
industries, as well as research labs, etc. Barber-Colman Co., 
Rockford, Ill. 
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Electronic Edge Control 

Edge guide control exerts only 
1/4 oz pressure in sensing edge po- 
sition of moving strips or sheets of 
paper, textiles, glass, metals, ete. 
Finger-type and roller-bearing con- 
tacts available for detection of align- 
ment variations up to 21/4 in. Sys- 
tem is capable of corrective position- 
ing to within 0.001 in. Speed of elec- 
trically-transmitted signal, combined 
with power of hydraulic control sys- 
tem, lets machines and processes 
speed up, be more accurately con- 
trolled and assured of greater re- 
liability. Automatic Timing & Con- 
trols, Inc., King of Prussia, Pa. 
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A complete line of pH meters incorporating modern electronic tubes and circuits, 


simple in operation and maintenance, 


Line-Operated Model 85 


featuring sealed amplifier plug-in units. 


* Single range 0-14, scale length 3”, readable to 0.1 pH unit. . 
* Fully stabilized, simple, compact, available with carrying case. 
* A full-fledged pH meter usable with all types of electrodes. 


Write for Bulletin #195 


Line-Operated Model 115 
* Single range 0-14, scale length 4”, readable to 0.05 pH unit. 


$115.— 


MODEL 110 


* Temperature contro! 20-60°C, available with carrying case. 
* Additional millivolt scale for redox measurements and titrations. 


Write for Bulletin #225 


Line-Operated Model 110 
* Single range 0-14, scale length 7”, readable to 0.02 pH unit. 


$145.— 


* Temperature cdntrol 0-100°C, voltage selector for 80-260 volts. 
* Available with carrying cover & baseboard for bottles, beakers. 


Write for Bulletin #105 


$215.— 


Battery-Operated Model 125 

* Single range 0-14, scale length 512”, readable to 0.03,pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours 

* Available with carrying frame for instrument, beakers, Bottles. 


Write for Bulletin #118 


5.— 
< MODEL 125 


All prices include set of glass electrode and calomel! electrode, 
or combination glass-and-calomel electrode (probe). 


‘Seo also Bulletin #138 on pH Meter Tester Mod. 25 for checking the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. $58.— 


MODEL 115 


PHOTOVOL 
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Electronic Tachometer 

Electronic tachometer design- 
ed for simplified digital meas- 
urement of gasoline engine or 
electric motor speeds, belt con- 
veyor and slow-speed shafts, etc. 
Covers entire range of speeds 
from 1/5 to 50,000 rpm. Reads 
speed to one revolution § in 
1/10th second; within 10 rpm 
in 1/100th second at all speeds. 
Exclusive advantage of indicating rpm continuously elimin- 
ates need of dial tachometers. Direct digital readout. Dynapar, 
Skokie, Il. 
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Analog Computer 

Completely solid-state computer 
can reliably perform , all-purpose 
mathematical operations. Use _ of 
transistors and magnetic amplifiers 
insures reliability and ruggedness 
needed for industrial uses. Wide ap- 
plications for computation and con- 
trol of variables in chemical, petro- 
chemical, refining and process in- 
dustries. Accuracy better than 2%. 
Southwestern Ind. Electronics Co., 
Houston, Tex. 
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Quick-Connect Fitting 

New type quick-connect fitting with unique double-end shut 
off for use on pneumatic or hydraulic lines is designed with 
instant-acting seals in both parts of unit, completely prevent- 
ing loss of pressure. Light, compact, fitting is for use with 
portable equipment, or bulkhead or panel applications. Craw- 





| ford Fitting Co., Cleveland, O. 
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Precision Compression Springs 

Designed to meet the precision re- 
quirements of instrument and con- 
trol designers, springs are machined, 
heat treated and precisely ground to 
offer perfectly square ends, tight 
control of free length and exact 
matching of specified spring rate. 
New design offers uniformity of 
spring rate from zero load up; 
symmetric application of force out- 
put at point diametrically opposite 
effectively eliminates any tendency 
to cock. Consolidated Controls, Bethel, Conn. 
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Digital Indicator and Printer 

Digital indicator and printer, de- 
signed for high accuracy and _ reso- 
lution indication, permanently re- 
cords weight, strain, temperature, 
pressure and other variables which 
can be measured by sensitive bridge- 
type transducers. Continuous mon- 
itoring and permanent periodic re- 
cording of variable at rates up to 
two readings per second. Data ap- 
pears on digital indicator and print- 
ed tape, providing a record of events 
with relation to time. Gilmore In- 
dustries, Cleveland, O. 
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If it’s a bellows Kobertehaw makes it 


HYDRAULICALLY FORMED SINGLE PLY @ 2-PLY ¢@ 3-PLY © BELLOWS 
ASSEMBLIES @ BRASS « PHO°” «mt “NZE @ BERYLLIUM COPPER «© 


~ 
MONEL® ie we —— -SSCALLY FORMED SINGLE 


PLY @ 2-PLY © “ = Sues + BRAss « 


- 
PHOSPHOR BRONZE AONEL @ STAINLESS 


ss 
STEEL © HYDRAULIC — 


2 PLY @ SPY 

BELLOWS ASSEMBLIES ' — ONZE @ BERYLLIUM 

COPPER @ MONEL SS “= IRAULICALLY FORMED 
. ~ Yl f ~ 

SINGLE PLY © 2-PLY WSS mses ® BRASS « 


nese ya 
PHOSPHOR BRONZE © BERizcosaeee-ruk™@ MONEL, ¢ STAINLESS 
STEEL @ HYDRAULICALLY FORMED SINGLE PLY « 2-PLY © 3-PLY 


Whatever your bellows needs, if the job can be 
done, Robertshaw can do it. The reason is very simple: 
Robertshaw hydraulically forms seamless metal bellows to 
meet exact requirements in dimensional limits and physical 
characteristics. Robertshaw produces bellows, in brass, 
phosphor bronze, beryllium copper, monel, stainless 
steel or other metals...in sizes from 14”’ O.D. up. Let 
Robertshaw save you money by engineering, producing, 
testing and delivering complete bellows assemblies from 
one source. Send for Bulletin M-102. 





CONTROLS COMPANY 





For centuries 
angles have been 
read directly 

... Now 
they can be read 
photoelectrically 
and the information 
transmitted 
in digital form. 


W. & L. E. Gurley, Troy, N.Y. 








The Gurley Shaft Position Encoder 


Write for Bulletin 8600-A 
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Multi-Purpose 
CONTROL 





Photo ‘', 


actual size 


“DEMI” 
M2 SERIES 


All models of the standard Dahl “Demi” 
M2 series of three-valve manifolds are 
readily adaptable to clean liquid, gas 
and vapor applications. The size of 
these manifolds makes them especially 


suitable for pilot 


plant, aircraft and 


marine applications, flow control and 
automation. They are miniature in size, 
yet their patented form for bubble-tight 
shutoff makes them comparable to much 
larger valves in performance. 

These manifolds consist of two block 
valves and one bypass valve in place 


of 3 separate valves . . 


. they elimi- 


nate two tees, four nipples and eight 
threaded connections. Models of the 
“Demi"M2 series come in a variety of 


barstock materials 


and may be ordered 


with special features such as: bolted 


bonnets, swaged-in 
actuators, etc. 


TEFLON seats, toggle 





PRESSURE RATING 


Neoprene Diaphragm 


Metal Body & Diaphragm} 750 psi at 450°F 


100 psi at 180°F 





MAXIMUM Cv 


0.4 





CONNECTIONS 





1/16”, 1/8”, 
1/4” N.P.T. 











Send for the “DEMI" Catalog D-1 and 
other technical data on Dahl 
pneumatic and hydraulic valves. 


GEORGE 


DAH 


ome aya. i a 





86 TUPELO STREET, 


Ww. 
INC. 


BRISTOL, RHODE ISLAND 
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> new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 75. 











Strain-Gage Recording-Plotting Systems 
Iwo basic multi-channel strain-gage re- 
cording, plotting systems for recording and 
processing strains required to evaluate 
complex structural systems in lab and in- 
tabulate 
folder. 


dustrial applications and to 
strains are described in 4-page 
B & F Instruments, Philadelphia, Pa. 
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Free Design Templates 

Complete package of over 14 
tracing templates for designers, engineers, 
all those associated with development of 
specific mechanical systems. Can be used 
for breadboard layouts, prototypes, design 
production, technical sketching and detail 
Corp., E. 


design 


part drawings. PIC Design 
Rockaway, L. L., N. Y. 
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Columns Selector for Gas Chromatography 
Selection of columns for analysis of liq- 
uids and gases by gas chromotgraphy will 
be easier with this new applications data 
sheet listing characteristics of 2 chromato- 
graphic columns along with their import- 
ant applications, and including 28 chro- 
matograms demonstrating actual column 
performance. Beckman, Fullerton, Cal. 
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Temperature Conversion Chart 

Bulletin 8400 on complete line of bi- 
metal thermostats for use in apparatus, 
electronic and avionic applications includ- 
es temperature conversion chart for quick 
conversion of Centigrade to Fahrenheit, 
and vice-versa, in ranges from -94° to 
1202°F. Stevens Mfg. Co., Mansfield, O. 
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Case History of Consistency Control 

Continuous and automatic consistency 
control by in-stream unit is described in 
bulletin 90-110-15, which details how a 
Virginia company found solution to con- 
trolling consistency of applesauce. Free 
will give you 
Fischer & 


copy of this case history 
ideas for other applications. 
Porter Co., Hatboro, Pa. 
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Reliable Static Control 

Physical and electrical characteristics of 
proportioning reactors, transductors, 
switching reactors and preamplifiers, the 
first standard line of saturable reactors 
available to incustry for reliable static 
control, are described in 4-page bulletin 
C-15-S. Magnetics, Inc., Butler, Pa. 
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Free Decimal Chart 
Decimal equivalent chart, with fraction- 
al units from 1/64” to 1” is suitable for 
wall hanging, 3-ring binders, or under 
glass Equivalents neatly de- 
fined in blue and black for easy reference. 
Ohio Seamless Tube Co., Shelby, O. 
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desktops. 


Automatic Control Systems 

Guide assists architects and engineers 
in designing and planning automatic con- 
heating, 
ventilating and air-conditioning installa- 


trol systems for most types of 


tions Brochure F-8944 analyzes three im- 
portant phases of planning. Barber-Col- 
man., Rockford, Hl. 
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Process Instrumentation Systems 

If you want to improve decision-making 
efficiency and quality of decisions in your 
process plant instrumentation system, you 
can’t afford to miss this 12-page illustrat 
ed brochure “The Application of Innova 
tion in Engineering Systems,” where you'll 
find a new and creative approach to prob- 
lems of efficiency and economy. M. W. 
Kellogg Co., N. Y., N. Y. 
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Frequency Response Slide Rule 

A new engineering tool, a direct read- 
ing frequency response slide rule, is de- 
scribed in technical bulletin 81407. Slide 
rule is used to provide simultaneous de- 
termination of the amplitude ratio and 
phase vs. frequency of all the terms of a 
complex transfer Boonshaft & 
Fuchs, Huntingdon Valley, Pa. 
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function. 


Operation Recorders 

Four page bulletin 1058 tells of actual 
applications of operation recorders to in 
spect tin plate, check switch assemblies, 
monitor plastic and metal molding. Other 
descriptive information in Catalog Section 
50; many other interesting applications in 
Graphics 258, 950, 1156. Esterline-Angus 
Co., Indianapolis, Ind. 
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Remote-Read Liquid Level Gages 

Complete line of standard, red flasher 
and inclined-style liquid level gages for 
remote indication for boilers, deaerating 
vessels, boiler feed-water tanks, storage 
tanks, etc., described in 8-page catalog 338. 
Jerguson Gage & Vaive Co., Burlington, 
Mass. 
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Connections to alarm, | 
signal or final control element 


N Guu... precise, low-cost temperature control 
eee with new VERSA-TRAN’ 


VERSA-TRAN is an exciting new development 
in low-cost controls—an entirely different kind 
of amplifier relay that works with specially 
designed sensors to control temperature with 
the accuracy usually found only in more com- 
plex instruments. 


VERSA-TRAN relays are fully transistorized, 
vibration resistant, and designed for long, de- 
pendable service in even the most demanding 
applications. They control liquid or air tem- 
peratures in overlapping ranges from —60° to 
500° F, and surface temperatures from —60° 
to 200° F. 


Wiring between the relay and the sensor can be 


ordinary 18 gauge, 2-conductor cable. The relay 
is available for flush mounting, surface mount- 
ing, or for mounting in most electrical en- 
closures. It has been accepted for UL listing. 
VERSA-T'RAN gives you flexibility and sensi- 
tivity at surprisingly low cost . . . is already 
solving many difficult control problems. 


Your nearby Honeywell field engineer can help 
you profitably apply new VERSA-TRAN tran- 
sistorized controls. Call him today . . . he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


‘Honeywell 


to power 


Toasts ow Coutiol 
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INSTRUMENT 


DIVISION 





GAS ANALYSIS 
INSTRUMENTS 


Continuous and Portable units 














PHIC 
OMATOGRA 
= ANALYZERS 


for laboratory 

te systems gto 
pang stream analys's 
an 

control. 
CHROMA-CAT 
tility of ane 
AIR - carrier 9°5- 


series ones 
lysis, allows —' 


ELECTRO-CONDUCTIV ITY 
Al 


NALYSIS 


i for PART 
Continuavs ee oxic gases 
ca poms impurity control he 
— «streams. Applicable hes 
pone es (or 9°% agers 
oy aucs) which ionize '" water. 


















GAS 
MBUSTIBLE 
Vo ere 


D and multi-point 

~— He detection of a“ 

peor gases and vapors 
peor areas; Litho and ¢ - 
a tmosphere control; = 
pl of combustibles in in 
on 


gas streams. 


Vv TIVITY 
AL CONDUC 
THERM NALYZERS 


detector. 
nts as the , “* 
ts hr for determination = 
eng 2°N2 mixtures; “ny - 
~ Prod Hydrogen purity; CcOz 
i ; 


flue go, etc. 


Write for 
Descriptive Literature 


DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co.. tn 





272 Halleck St., Newark 4, N. J. 
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‘ new literature 


Solid-State Power Supplies 

New line of solid-state regulated power 
supplies combines advantages of magnetic 
and transistor regulators, and offers novel 
features not available in conventional 
transistor types. Get full info, descriptive 
and technical data in 6-page technical 
bulletin 591. Electronic Research Associat- 
es, Cedar Grove, N. J. 
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Modern Force Measurement 

New semi-technical booklet describes 
and compares modern industrial tech- 
niques for measuring force, weight, pres- 
sure, etc. Fully illustrated with sketches, 
charts, diagrams; reviews current state of 
the art, details advantages of electronic 
force measurement. A good one to get. 
Baldwin-Lima-Hamilton, Waltham, Mass. 
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Shaft-Position Encoder 

New shaft-position encoder to operate 
under extreme environmental conditions 
provides up to 1024 positions per shaft 
rotation, features high resolution and ac- 
curacy. Range is -65 to 162°F at +8g to 
1000 cps and under 100g steady state in 
longitudinal axis. Bulletin 312-2. Datex 
Corp., Monrovia, Cal. 
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Catalogs on Switches 

Complete line of industrial enclosed 
and heavy-duty limit switches are describ- 
ed in catalogs 83c and 84. Complete de- 
tails for the plant engineer, maintenance 
man or designer of original equipment. 
Micro Switch, Freeport, Ill. 
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Guide to Silicones 
Silicone products meet many needs; in- 
strument men will want to learn more 
about their use as lubricants for flow- 
meters, rubber O-rings in pneumatic 
mechanisms, electronic and mechanical in- 
struments of many kinds. In some in- 
stances, permanent lubrication is possible 
Dow-Corning Corp., Midland, Mich. 
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Fans and Blowers 

Packaged fans, blowers and accessory 
equipment used in cooling electronic or 
electrical apparatus are featured in 36- 
page catalog. McLean Engineering Labor- 
atories, Princeton, N. J. 
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Control Panel Accessories 


Liquid level indicators, interlock recep- 
tacles, mercury pushbutton and _ selector 
switches and plug-in tester for use with 
control panels are described in 4-page 
bulletin 104. Panellit, Skokie, Ill. 
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FREE 


416-PAGE 


>.) Kae Ntele 


Lists over 8,000 Precision Instru- 
ments, Parts and Components. 


From stock! Complete with Draw- 
ings, Full Specifications and Prices. 


FREE ° 


6 £ 
\ pe y é 
14-Piece 5 — ar Z 


‘“‘DESIGN-AID’’ TEMPLATE KIT 
14 actual size templates, created to 
assist you in the design and develop- 
ment of specific mechanical systems. 


~ 





‘ 
’ 
Y ek 


Send for FREE Catalog 
and “Design Aid” Today. 


PIC DESIGN CORP. 


Subsidiary of BENRUS WATCH COMPANY, Inc. 
477 Atlantic Avenue 





East Rockaway, L. I., N. Y. 
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Export Dept.: Reeves Equipment Corp. 
10 E. 52nd Street, New York City, New York 


Cable: Reevesquip, New York 
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New Type K-3 Potentiometer keeps 


; 
| 
: 
= 





Obtaining a high electrical accuracy is vital 
when designing and producing radar and fire con- 
trol devices, analog and digital computers, etc. 
Melpar Inc. at Falls Church, Va., a subsidiary of 
Westinghouse Air Brake Co., relies on L&N’s 
Type K-3 Universal Potentiometer as the prime 
d-c measuring instrument for their entire plant. 
The K-3 inter-compares standard cells calibrated 
by the National Bureau of Standards. Then, using 
these cells as reference, it calibrates the accuracy 
of voltmeters, ammeters and wattmeters used 
throughout the plant to check this complex elec- 
tronic equipment. 

This heavy workload of checking standards and 
instruments is easily handled by the K-3 because, 


Melpar’s radar test gear ‘‘on the beam” 


as the head of the Quality Control Laboratory at 
Melpar says, its new design and convenience fea- 
tures permit “faster readings . .. and human errors 
are avoided because of the K-3’s central reading 
window and decimal point indication of range. It 
is also much easier to standardize.” 

With these features, plus others such as the in- 
strument’s guarding against static and leakage, its 
built-in auxiliary potentiometer, etc., this Type 
K-3 will give you more accurate emf measurements 
in less time. Why not investigate the possibilities 
of this advanced potentiometer today. Write for 
the six-page Data Sheet E-51(6) on the K-3 from 
Leeds & Northrup Company, 4929 Stenton Ave., 
Philadelphia 44, Pa. 
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Pneumatic Temperature Controls 

Recording and indicating pneumatic 
temperature controls are a simple, rugged 
way to control a wide variety of heating 
appliances while providing temperature 
indication or recording. Operate in any 
of 10 optional ranges from -30 to 1100°F, 
at pressures from 3 to 15 psi. Partlow 
Corp., New Hartford, N. Y. 
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Thermostat Metals 

Save engineering time in determining 
correct thermostat-metal element size and 
properties for new applications by using 
technical data bulletin TRU-8, “Graphical 
Determination of Element Size and Perfor- 
mance.” Metals & Controls Corp., Attle- 
boro, Mass. 
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Automatic Batching Systems 

Latest product developments in the 
field of batching control are described in 
8-page brochure 2964 which details sys- 
tems for many types of batching opera- 
tions such as concrete, food, glass or metal. 
Entire system including scales, controls, 
etc., is pictured and explained. Toledo 
Scale, Toledo, O. 
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Test: 
in progress 


Readout: 
instantaneous 


Immediately evaluate your test results, using new, 
extra-thin Kodak Linagraph Direct Print Paper in suitable 
moving-mirror galvanometer oscillographs. 

No wet processing! Records can be read as they’re being made. 
And you get sharp, legible traces to 30,000 i.p.s. 

New Kodak Linagraph Direct Print Paper on extra-thin 
base provides extra footage for longer runs. 
Sizes on request. For complete details, write to: 


EASTMAN KODAK COMPANY 


Photo Recording Methods Division 


Rochester 4, N. Y. 





Dual Long-Path Cells 

Data sheet IR-AC-008-58 describes in- 
frared instrument accessory, dual long- 
path cells, capable of determining gas con- 
centrations of less than one part per mil- 
lion in air pollution studies. Effective path 
length from 4 to 800 meters. Perkin-El- 
mer Corp., Norwalk, Conn. 


CIRCLE NO. 423 ON PAGE 75 


Automatic End-Point Recorder 

Automatic end-point recorder for pe- 
troleum applications quickly and auto- 
matically determines and records end 
points of a hydrocarbon mixture. Oper- 
ating range from 225 to 675°F. Bulletin 
703 describes operation, gives specifications 
and suggested uses. Precision Scientific, 
Chicago, Ill. 
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Summary Brochure on Potentiometers 
“The Lightening Empiricist,” a 4-page 
folder, contains items of interest and value 
on applications, techniques, and new or 
improved components in the field of an- 
alog computation. George A. Philbrick 
Researchers, Inc., Boston, Mass. 
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News on Analog Computation 

Key information on lead-screw-actuated 
potentiometers in 4-page summary bro- 
chure No. 4. Designed for quick reference; 
gives specification table, drawings, prices. 
Bourns Laboratories, Riverside, Cal. 
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Pressure Reducing Valve 

Catalog sheet describes new reducing 
valve for initial pressures to 300 psi with 
gas, oil or water; outlet or regulated 
spring ranges are 5-35, 20-60 and 40-90 
psi. Can operate as relief valve. Atlas 
Valve Co., Newark, N. J. 
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Nuclear-Reactor Magnetic Amplifiers 
“Magnetic Amplifier Systems for Nu- 
clear Reactor Installation,” 8-page illus- 
trated, color bulletin $-963, describes rod 
programer amplifiers designed for nuclear 
power plant at Shippingport, Pa. Func- 
tional diagram outlines integrated static 
control system for nuclear-reactor power 
installation. Magnetic Amplifiers, Inc., 
NB. 2. Mm. &, 
CIRCLE NO. 428 ON PAGE 75 


Data Loggers 

Line of data loggers for recording 
weight, strain, force, flow, pressure o1 
temperature, automatically records and 
prints out in visual form for on-the-spot 
evaluation or for later calculating and 
computing. Described in 4-page bulletin. 
Gilmore Industries, Inc., Cleveland, O. 
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Portable Radiation Survey Meters 

Detailed specifications, performance da- 
ta, optional accessories, sizes, weights, etc., 
on line of portable radiation survey me- 
ters are given in 8-page bulletin 3044B. 
Victoreen Instrument Co., Cleveland, O. 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 






TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 




















Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON,N. J. 


463 GETTY AVE., 
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Gurley’s Ephemeris 

Surveyors and engineers will want the 
1959 edition of Gurley’s Ephemeris con- 
taining separate charts for simplifying the 
computation of Polaris. Also includes 
abridged American Nautical Almanac list- 
ing 28 selected stars for determining stel- 
lar observations, as well as much other in- 
formation of use and interest. W. & L. E. 
Gurley, Troy, N. 
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Magnetic Recording ‘‘Bible’”’ 

New 74-page booklet “The Tape Re- 
corder as an Instrumentation Device,” dis- 
cusses fundamentals and chief applica- 
tions of magnetic instrumentation, traces 
need for more precise measurement and 
points out how magnetic-tape devices are 
ideally suited to meet it. Illustrated. Am- 
pex Corp., Redwood City, Cal. 
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Airborne Instruments, Components 

Catalog package contains folder and 13 
engineering bulletins on complete line of 
airborne instruments and components. De- 
scriptions, basic specifications, applica- 
tions, complete dimensional drawings on 
indicating and electrical-output pressure 
and acceleration measuring devices and 
switches, pilot-static testers, Mach num- 
ber calibrators, Burton Mfg. Co., Santa 
Monica, Cal. 
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J-W Model RV 


Alarms sample and 
analyze air at 2 
to 8 locations and 
relay information 
to main analyzer 
panel. Recording 





instruments and 
explosion-proof 
construction avail- 





able on order. 


' 
| Do you have a problem with combustible | 
| gases that requires a special detection | 
| system design? Experienced J-W engi- | 
neering is available to help you with | 
meeting the situation. For complete | 
| data on services and standard and | 
custom J-W equipment, please write: | 
. 


Panel Mount ‘“‘Trimpot”’ 

Two catalog pages (223/K /8) on newest 
“Trimpot.” Combines convenience of pan- 
el mounting with high-temperature and 
humidity-proof characteristics. Designed 
for military applications requiring high 
reliability plus subminiature size, it fea- 
tures resistance range from 100 to 50,000 
ohms, temperature range from —65°C to 
175°C. Bourns, Riverside, Cal. 
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Hydraulic Tube Fitting Catalog 

New 28-page catalog on complete line of 
hydraulic tube fittings is divided into 
three easy-to-use sections covering self- 
flare, no-flare and flare-type fittings. 
Complete information on design and 
installation plus detailed dimensional 
and engineering specifications. Catalog 
556 is a useful reference manual. Flodai 
Corp., Cleveland, O. 
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Deflection Potentiometers 

Interesting six-page data sheet E-51 (8) 
describes use of partial-deflection poten- 
tiometer method to speed calibration and 
checking of ammeters, milliammeters, mi- 
croammeters and voltmeters with Model 
7. Model 8 is used in production testing 
or in research for testing large numbers of 
incandescent lamps with high accuracy. 
Leeds & Northrup Co., Philadelphia, Pa. 
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Systems for Continuous 
Checking for Explosive Gases 


J-W Model SM 


Alarm contin- 
uously checks 
one location 
where accessi- 
bility is a prob- 
lem; alarms at a 





pre-set level. 


J-W Model E Alarm detects explo- 
sive gases in a single area; control 
box mounts remote from sensing un- 
it. Model EE also available with units 
encased in explosion-proof housing. 


Palo Alto 14, California 


Leaders in Explosion Prevention Since 1927 


Canadian customers 
please write: 


SAFETY SUPPLY CO. FLECK BROS. LTD. 
TORONTO, ONT. 


VANCOUVER, B. C. 
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FREE! 


Latest LABLINE 


oy 


The Top 
Lab Line 


Includes new advanced 
designs for Time-Saving 
and Accuracy 


ww 


UP-TO-DATE INFORMATION 
ON OVER 450 PIECES OF: 


LABORATORY 
INSTRUMENTS, 
APPARATUS, 
EQUIPMENT 


For every type of laboratory 


MEDICAL - BACTERIOLOGICAL 
CLINICAL - SEROLOGICAL 
BIOCHEMICAL - CHEMICAL 
PHYSICAL - PETROLEUM 

PETROCHEMICAL - INDUSTRIAL 

MATERIALS TESTING 


od oYolilel-ToMTollilei mel ml sie) JU] (olmael ion 
log contains the latest, most 
advanced designs to help make 
your work easier, faster, more 
accurate. Every laboratory needs 
this convenient buying guide. 


DON’T WAIT! 
MAIL COUPON TODAY! 





LABLINE, — Sees iH 


ago 
30 V 


Please Rush me your FREE Laboratory 


catalog. 

ae —$<—<$—_—<—<—<—<————————— 

Firm Name————_———— 

Address——_a__ 
Cll 200 —— rm 
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STRETCHER 


“Inner space”’ problems are some- 
times more baffling to engineers, 
architects and contractors than those 
concerned with ‘‘outer space.” 


That needed inch or two amid the 
usual maze of pipe, conduit, tube 
and cable is worth its size in gold! 





Where space is a factor, that’s 

the place for Weksler ADJUST- 

ANGLE* Thermometers. These 

versatile instruments, supplied 
in four case sizes, meet every 
installation requirement. The 

exclusive Weksler ADJUST- 
ANGLE feature permits 
positioning of stem or case 
to fit any space. 


MORE THAN A 
HUNDRED THOUSAND 
ADJUST-ANGLE 
INSTALLATIONS! 


Write for complete 
information. 


*PATENTED 


WEKSLER INSTRUMENTS CORP. 


FREEPORT, L. |., NEW YORK 
INDICATING AND RECORDING INSTRUMENTS 
FOR TEMPERATURE, PRESSURE AND HUMIDITY 
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Thermowell Material Guide 
Comprehensive 4-page material guide 
for over 325 different temperature meas- 
uring applications will aid thermowell us- 
ers in selecting proper thermowell ma- 
terial for a given application and oper- 
ating condition. Applications grouped in 
chart form according to industry. Ther- 
mo Electric Co., Saddle Brook, N. J. 
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Moisture Monitors 

High pressure moisture monitors capa- 
ble of rapid, accurate measurement of 
trace quantities of moisture in gases, gas- 
eous mixtures and vapors at sample pres- 
sures up to 10,000 psig described in bul- 
letin 1855. Cover a dynamic range of 1 
ppm to 1,000 ppm; feature response with- 
in 90 seconds. Consolidated Electrody- 
namics, Pasadena, Cal. 
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Indicating Dial Thermometers 

New line for temperature measurements 
in the range of -40 to 1000°F. Twelve 
page catalog 205 gives specifications on di- 
rect and remote reading types; tables give 
useful selection data and dimensions. U. S. 
Gauge, Sellersville, Pa. 
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Digital Subtractor Converter Unit 

Design features and operating charac- 
teristics of digital subtractor converter un- 
it, an electronic instrument which compar- 
es two input signals which consist of digi- 
tal pulses, subtracts one from the other 
digitally and presents analog output signal 
for recording or control, is described in 
2-page technical bulletin 101. Computer 
Equipment Corp., Los Angeles, Cal. 
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Millivoltmeter Controller 
Spec sheet $103-5 explains function and 
operation of “Pyr-O-Volt” controller, a 
current- proportioning instrument. 
Thorough technical description and ap- 
plications of millivoltmeter. Minneapolis- 
Honeywell Reg. Co., Philadelphia, Pa. 
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Fluorescent Compounds and Research 
Research centering around fluorescent 
qualities of various compounds has been 
stepped-up through use of the Aminco- 
Bowman __ spectrophotofluometer. This 
publication is a bibliography of scientific 
papers on this instrument including tech- 
niques, instrumentation and applications. 
Also included is a comprehensive list of 
fluorescent compounds. American Instru- 
ment Co., Silver Spring, Md. 
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BETTER CONTROLS 
for 
viscosity and 

Specific gravity 


BENDIX* 
ULTRA-VISCOSON* 
VISCOSITY METERS 


In a single system, Bendix 
Ultra-Viscoson provides 
continuous and automatic 
viscosity control of from 
one to six individual 
stations. Ranges: 0-50/- 
500/5000/50,000 centi- 
poises X grams/cc. Ideal 
for use in liquid blending 
and fuel atomization. 
Applications in the petro- 
leum, chemical, gravure 
and flexographic printing, 
steel, paint finishing, ad- 
hesives and various other 
fields. New “Viscompara- 
tor” measures and con- 
trols by comparing process 
with reference sample. 
Ultra-Viscoson systems 
are available to fill most 
industrial and research 
requirements. 








BENDIX* NUCLEAR 
DENSITY GAGE 


In process pipelines the 
Bendix Nuclear Density 
Gage provides continu- 
ous and automatic con- 
| trol of fluid density. 
| Range: 0.5 Sp. Gr. and 
up, with adjustable 
spans. Ideal for abra- 
sive, corrosive, viscous 
| and high-pressure proc- 
| esses; sensing element 
does not contact process 
material. Applications: 
| liquid concentration, 
specific gravity, density, 
liquid level, slurry con- 
trol and interface detec- 
| tion. Range and span 
| adjustments on front 
| panel. 





*REG. U. S. PAT. OFF. 


For complete information write Cincinnati Division, 
Dept. K2, 3130 Wasson Road, Cincinnati, Ohio. 


Cincinnati 
Division 


“Bendix” 





Export Sales: Bendix International Division, 
205 E. 42nd Street, New York 17, N. Y. 


| Canada: Computing Devices of Canada, Ltd., 


Box 508, Ottawa 4, Ontario. 
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Strobe Lamp and Power Supply 

One-page data sheet describes small, 
high-intensity stroboscopic lamp and pow- 
er unit for visual and photographic strobe 
work. Used for continuous slow-motion 
observation of vibrating or rotating speci- 
mens, for precision measurement of rotary 
or oscillatory speed, or for photograph- 
ing high-speed objects. Chadwick-He]lmuth 
Co., Monrovia, Cal. 
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Recorders 

November issue of “The Right Angle” 
features design of D’Arsonval galvonome- 
ter-power amplifier systems; new high- 
speed X-Y recorder capable of recording 
speeds far beyond those of existing elec- 
tromechanical types. Sanborn Co., Walt- 
ham, Mass. 
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Latest ‘‘Laboratory”’ 

Newest edition of ‘““The Laboratory” car- 
ries a wide variety of developments in in- 
strumentation technique. Regular edition 
describes such instruments as a gas par- 
titioner which analyzes complex gas mix- 
tures in as little as 10 minutes. Fisher 
Scientific Co., Pittsburgh, Pa. 

CIRCLE NO. 445 ON PAGE 75 


Precision Pressure Gages 

A gage for severe or dangerous services 
gives utmost precision and accuracy where 
likely to be subjected to violent pressure 
pulsations or severe mechanical vibrations. 
Engineering info, applications, specifica- 
tions in illustrated 36-page catalog DH-65. 
American Chain and Cable Co., Bridge- 
port, Conn. 
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Proportioning Pumps 

New technical bulletin 100 gives de- 
tailed description of new series of propor- 
tioning pumps; contains info on chemical 
feed pump-tank “package system,” by 
which customers can get pumps and 
standard feeder tanks in various sizes in 
one order. American Meter Co., Philadel- 
phia, Pa. i 
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Insulation Resistance Tester 

Bulletin 21-20a gives particulars on new 
rectifier-operated Megger insulation re- 
sistance tester with a single range of 
0-10,000 megohms for 6 voltages. Instru- 
ment is intended for making step-voltage 
tests. James G. Biddle Co., Philadelphia, 
Pa. 
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X-Ray Instrumentation 

Latest X-ray instruments for element 
analysis and structure determinations are 
described in 12-page booklet RC 212A. 
Illustrated: includes complete instrument 
specifications. Philips Electronics, Inc., Mt. 
Vernon, N. Y. 
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ELECTRONIC 


Welcl DENSICHRON fees 


@ High Stability 

@ Good Sensitivity 

@ Simple To Use 

ASSURES QUICK, ACCURATE STA- 


BLE READINGS OF TRANSMISSION 
AND REFLECTION DENSITIES 





NO. 3830A DENSICHRON AND PROBE NO. 3832A REFLECTION UNIT 


3830A. Densichron with 
red or blue probe as desired. Each, $250.00 


3832A. Reflection Unit. Each $160.00 


Write for our new DENSICHRON catalog giving 
complete description on these and many other set 
ups and accessories. 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
mans ESTABLISHED 1880 ——._..._._- 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Fast, Accurate 
Skin Temperature Measurement 


With T-E Miniature Gasket Thermocouples 
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Easily installed, T-E’s fast responding, sensitive, gasket thermocouples have many 
applications. They provide accurate, dependable skin temperature measurement for 
chemical, food processing, metal working, atomic energy and many other industries. 













In a typical installation, a gasket thermocouple is secured with a nut onto a bolt or stud 
located in the area of desired temperature measurement. This assembly may then be 
covered with thermal insulation. Another typical use is beneath engine spark plugs. 
Choice of three temperature ranges covers minus 300°F. to plus 1200°F. Calibrations 
include either Copper-Constantan or lron-Constantan. Standard washers are available 
for studs and bolts from Ye" to 1"' in diameter. A wide selection of terminals or 
quick-coupling plug and jack connectors to suit your needs. 
Write for Bulletin I- D. 


Thermo Electric G.ic 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


@SSSNSRUULRRAR AREA RaLERAREaeeeeanaae! 
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LEVEL 
MASTER’ 


The UNFAILING Liquid 
Level Control! 


Se 


si 





The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e Oak Lawn, Ill. 
Phone GArden 5-0240 

















"it ti nl nce nail ee ee 
| i] 
! Jo-Bell Products, Inc. Dept. £ 1 
: 5456 W. 111th St., Oak Lawn, Ill. 1 
1 
: Send full information on Level Master 1 
1 and name of nearest representative. ; 
' i 
i 
My name : 
1 Company : 
' i 
' Address ! 
; 1 
1 City Zone ___State ; 
Nicb eb eberer eee en alen ene enieeeeenaebeneel 
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Interferometers and Dilatometers 

Line of dilatation interferometers and 
quartz-tube dilatometer is described in 
8-page brochure which outlines theory of 
dilation measurements and discusses use of 
three instruments for (1) determining 
coefficient of thermal expansion of small 
samples at temperatures to 1000° C, (2) 
measuring setting expansion of dental ma- 
terials, (3) determining co-efficients of 
thermal expansion using a dial gage. 
Gaertner Scientific, Chicago, Ill. 
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Solenoid Valve Catalog 

Complete, well-arranged information 
on high-pressure solenoid valves for hy- 
draulic power systems is given in new 12- 
page catalog which includes 2-way and 
3-way valves in both a-c and d-c models, 
most of which are internal-pilot-operated 
to provide full valve opening and low 
pressure drop, with a few spool- and ball- 
type valves shown. Waterman Engineer- 
ing Co., Evanston, III. 
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Selective Analysis of Gas Mixture 

New instrument for selective analysis of 
one component of a complex gas mixture 
operates on new principle of selectivity 
of one gas in mixture without interference 
from significant variations in other gases 
present; accomplishes this without “scrub- 
bing out” interfering components or al- 
tering sample. Bulletin 0716-2 Mine Safety 
Appliances, Pittsburgh, Pa. 
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Advanced Gyro Reference 

Specified for use in Air Force and Naval 
high-performance aircraft, this 2-gyro, all- 
altitude master reference aids in achieving 
maximum mission capability. One-page 
bulletin briefly describes such features as 
compact packaging, light weight, versatil- 
ity and low random drift. Lear, Grand 
Rapids, Mich. 
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Dry Box Gloves 

Descriptive brochure on dry box gloves, 
multiple dipped of milled neoprene to as- 
sure a more effective protective barrier 
and to withstand repeated steam steriliza- 
tions. Electrically tested for assured pro- 
tection, they give dependable and reliable 
service in the field of nuclear energy and 
bacteriology. Charleston Rubber  Co., 
Charleston, S. C, 
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Digital Servo Indicator 

‘Two-page bulletin D-104 describes fea- 
tures, applications and specifications of 
digital servo indicator for fast, accurate 
indication of forces, fluid flow, weights 
and rpm’s. Gilmore Ind., Cleveland, O. 
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TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 


We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 
B-70 and F-108. 


A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr.R. P. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 





NORTH aN 
AMERICAN 
AVIATION, INC. 
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classified 


advertising 





POSITIONS WANTED: 75c per line, minimum 
three unes. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

60 characters and spaces per line. 

DISPLAY AD (up to 414”): $14.00 per column 
inch. Minimum 1 column inch. 

All other size ads—standard advertising rates 


apnly. 

COPY MUST REACH THE ISA JOURNAL, GRANITE 

BLDG.. 313 SITH AVE., PITTSBURGH 22. PA NOT 

LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PURLICATION 








| POSITIONS WANTED 


CHIEF ENGINEER, age 40, ME graduate. 
Strong in developmert and design. 22 pat- 
ents granted or pending. Over 15 vears in 
process instrumentation. Exp2rienced in 
management, manufacturing processes, ap- 
plication engineering, and customer con- 
tact work. Want new position offering 
greater challenge. Relocation is no problem 
providing access to further education is 
available. Write Box 2094, c/o ISA Journal. 








POSITIONS OPEN 


RESEARCH AND DEVELOPMENT—open- 
ings for electrical engineers interested in 
the design and development of electronic 
and electro-mechanical devices for indus- 
trial clients. Degree in electrical engineer- 
ing or phvsics required. Industrial exper- 
ience helpful. Please send resume to Mr. 
John C. Stowe, Arthur D. Little, Inc., 35 
Acorn Park, Cambridge 40, Massachusetts. 





INDUSTRIAL CONSULTING—opening for 
an electrical engineer interested in market 
research, primarily for the electronics 
industry. Experience in industry and/or 
M.B.A. required. Please send resume to 
Mr. John C. Stowe, Arthur D. Little, Inc., 
35 Acorn Park, Cambridge 40, Massachu- 
setts. 


ENGINEER, RESEARCH. Must have degree 
in physics or electric or mechanical engi- 
neering. Challenging opportunity for 
young man beginning his career to carry 
out projects on his own, with supervisory 
guidance, from design through testing and 
installation stages. Please send resume to 
Personnel, Great Lakes Pive Line Com- 
pany, P.O. Drawer 2239, Kansas City 4, 
Missouri. 





SALESMAN WANTED 





EXPERIENCED SALESMAN to cover pulp 
and paper industry in New York—New 
England—Pennsylvania area selling consis- 
tency control equipment and automatic 
control valves; headquarter New Jersey. 
Also need man to headquarter in Pensa- 
cola, Florida. Send complete resume of 
education, experience and arning. De- 
ZURIK SALES COMPANY, SARTELL, 
MINNESOTA. 





INSTRUMENT ENGINEER: Major New 
England instrument manufacturer has 
opening in Application Engineering 
Dept. for graduate Engineer with ex- 
perience in pneumatic instrumentation. 
Must be sales minded. Some traveling. 
All answers held confidential. Arrange- 
ments will be made for p2rsonal inter- 
view at Company expense. Send resume 
to D. C. Sanford, Manager, Application 
Engineering Department, The Bristol 
Company, Waterbury, Conn. 








ELECTRONIC ENGINEERING 
DESIGN AND APPLICATION 


at 
THE PURE OIL COMPANY 
RESEARCH CENTER 
(45 Miles NW. of Chicago) 
CRYSTAL LAKE, ILLINOIS 


Instrumentation Specialist, Physicist or Elec- 
trical Engineer for application of electronic 
principles and techniques to instrumentation 
problems encountered in basic and applied re- 
search in the petroleum industry. As a project 
team member the Instrumentation Specialist 
will be responsible for the design, development, 
and construction of unique instruments and 
control systems required in research activities. 
Extensive experience in instrumentation may 
be accepted in lieu of advanced degrees. 


Please apply to: Mr. D. M. Dawes, The Pure Oil 
Co. Research Center, Crystal Lake, Illinois 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? Use classified advertising in 
the ISA Journal. Send your copy, 
etc. to Classified Department, ISA 
Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 





QUALIFICATIONS: 
é 


© Age 25-35 





INSTRUMENT ENGINEER 
required by 
SHELL OIL COMPANY OF CANADA, LIMITED 
Montreal East Refinery, 
Quebec, Canada. 


Graduate in Engineering from a recognized university, or 
holding equivalent professional status. 


@ 3-5 years industrial experience in Process Instrumentation. 


Work involves the application, selection and evaluation of Proc- 
ess Controls in Petroleum and Chemical Industry Operations. 


Applications in writing only, giving full details of age, academic 
qualifications and business experience to: 


Personnel Department 
10,501 Sherbrooke St. East, 
Montreal East, Que, 
Canada. 
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*Denotes ISA Sponsored or Participating Meeting 











MARCH 1959 


March 2-6 — Pittsburgh Conference on 
Analytical & Applied Spectroscopy. 
Sponsor: American Chemical Society 
& Spectroscopy Society of Pittsburgh, 
Pa. Contact Dr. Fritz Will, ALCOA 
Research Lab. New Kensington, Pa. 


%March 3-5—Western Joint Computer Con- 
ference, San Francisco, Calif. Theme: 
“New Horizons with Computer Tech- 
nology.” Contact M. L. Lesser, IBM 
Research Lab., San Jose, Cal. 


%March 11-12—ISA Ninth Annual Iron and 
Steel Instrumentation Conference, 
Pittsburgh, Pa. Sponsor: Pittsburgh 
Section with cooperation of ISA Me- 
tals and Ceramics Div. Contct T. E. 
Blackwell, Hagan Chemical & Control, 
P. O. Box 1346, Pittsburgh 30, Pa. 


March 15-17—Fifth Annual Advanced Sta- 
tistical Quality Control Institute, Uni- 
versity of Connecticut, Storrs, Conn. 
Contact: Prof. R. M. Story, Jr., Box 
U-41, U. of Connecticut, Storrs, Conn. 


March 23-26—Institute of Radio Engineers 
National Convention, Waldorf Astoria 
Hotel and New York Coliseum, New 
York, N. Y. Contact: IRE, 1 East 79 
i, 2 a. Shy es 


March 26-27 — Instrumentation Short 
Course, Wilmington, Calif. Sponsor: 
Southern California Meter Association 
& Los Angeles Harbor Jr. College. 
Contact: S. C. Meter Assn., 10129 
Orange Ave., South Gate, Cal. 


March 29-April 2—ASME Instruments & 
Regulators Div. Conference, Case In- 
stitute of Technology, Cleveland, O. 
Contact: Meetings Dept., ASME, 29 W. 
39th St., N. Y. 18, N. Y. 


March 31-April 2—2lst American Power 
Conference, Hotel Sherman, Chicago. 
Sponsor: Illinois Inst. of Technology in 
cooperation with leading technical 
societies & educational institutions. 
Contact: Ill. Inst. of Technology, 35 
W. 33rd St., Chicago 16, Ill. 


March 31-April 2— Symposium on Milli- 
meter Waves, Polytechnic Inst. of 
Brooklyn. Sponsor: Dept. of Defense 
Research Agencies & Brooklyn Poly- 
tech. Contact: Jerome Fox, Polytech- 
nic Inst. of Brooklyn, 55 Johnston St., 
Brooklyn 1, N. Y. 


APRIL 1959 


* April 5-10—Nuclear Congress, Cleveland, 
. contact: Dr. R. S. Baron, Burns & 
Roe, Inc., 160 W. Broadway, New York 

13, N. Y. 


* April 6-7—2nd Nation] ISA Chemical and 
Petroleum Instrumentation Sympos- 
ium, St. Louis, Mo. Sponsor: ISA 
Chemical & Petroleum Div. Contact: 
Director, Technical & Educational 
Service, ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


*April 7— Symposium on Techniques of 
Temperature Measurement, Essex 
House, Newark, N. J. Sponsor: New 
Jersey Section, ISA. Contact: Freeman 
Smith, 1320 Sunnyfield Dr., Linden, 
N. J. 


April 14-15—Conference on Industrial In- 
strumentation and Control, Illinois In- 
stitute of Technology. Sponsor: Illi- 
nois Inst. of Technology and Profes- 
sional Group on Industrial Electronics, 
IRE. Contact: R. W. Bull, Illinois In- 
stitute of Technology, 35 W. 33rd St., 
Chicago 16, Ill. 
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x*April 20-21— Conference on Analog & 
Digital Recording and Controlling In- 
strumentation, Philadelphia, Pa. AIEE 
with ISA cooperating. Contact: J. M. 
Cage, Hewlett-Packard, 275 Page Mill 
Rd., Palo Alto, Calif. 


*xApril 20-22-—ISA Fifth Annual South- 
estern Conference and Exhibit, Gatlin- 
burg, Tenn. Contact Chairman C. S. 
—, 203 Virginia Road, Oak Ridge, 

enn. 


MAY 1959 


*%May 4-7—Fifth National ISA Flight Test 
Symposium, Seattle, Wash. Contact F. 
E. Woods, Box 4103, Magnolia Station, 
Seattle 99, Washington. 


May 5-6—Interdisciplinary Conference on 
Self-Organizing Systems, Museum of 
Science & Industry, Chicago, Ill. Spon- 
sor: Information Systems Branch, 
Office of Naval Research & Armour 
Research Foundation. Contact: Scott 
Cameron, ICSOS Conference Secre- 
tary, Armour Research Foundation, 10 
W. 35th St., Chicago 16, Ill. 


*May 6-8— Electronic Components Con- 
ference, Philadelphia, Pa. Sponsor: 
IRE, EIA, AIEE, WCEMA. Contact: 
Bernard F. Osbahr or John E. Hickey, 
Jr., Electronic Industries, Chestnut & 
56th St., Philadelphia 39, Pa. 


*%May 11-13—2nd National ISA Power In- 
strumentation Conference, Kansas City, 
Mo. Contact: R. A. Russell, Black & 
Veatch, 1500 Meadow Lake Pkwy., 
Kansas City 14, Mo. 


May 11-13—Joint Conference on Automatic 
Techniques, Pick-Congress Hotel, Chi- 
cago, Ill. Sponsor: PGIE, AIEE, ASME. 
Contact: W. R. Thurston, General Ra- 
dio Co., Cambridge, Mass. 


*May 18-20—Fifth National ISA Sympos- 
ium on Instrumental Methods of An- 
alysis, Houston, Texas. Contact: Direc- 
tor, Technical and Educational Serv- 
= "t ISA, 313 Sixth Ave., Pittsburgh 

, Pa. 





ISA CHICAGO 
HEADQUARTERS 
for the 14th Annual 

Instrument Automation 
Conference and Exhibit 
will be the 
Palmer House Hotel 
Morrison Hotel 


* * * 


Other hotels include the 
Conrad Hilton 
Pick-Congress 
LaSalle 
Bismarck 


Reservations may be made only 
through The Chicago Convention 
Bureau, 134 LaSalle Street, 
Chicago 2, Ill. 














*%May 25-27 — Eighth Annual National 
Telemetering Conference, Denver, Col. 
Cosponsors: AIEE, IAS, ARS and ISA. 
Theme: “Investigation of Space.” Con- 
tact: Robert L. Fransisco, Secretary, 
GE Missiles & Space Vehicies Dept., 
3198 Chestnut St., Philadelphia 4, Pa 


May 25-29—Analysis of Atmospheric Or- 
ganics, Robert A. Taft Sanitary Engi- 
neering enter, Cincinnati, Ohio. 
(Course for chemists and scientist re- 
sponsible for sample anlysis in pollu- 
tion programs.) Contact: Chief, Train- 
ing Program, Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio. 


JUNE 1959 


*%June 10-12 — Second ISA International 
Gas Chromatography Symposium, East 
Lansing, Michigan. Contact: Director, 
Technical and Educational Services, 
a 313 Sixth Avenue, Pittsburgh 22, 

“? 


June 13-23 — International Conference on 
Information Processing, UNESCO 
House, Paris, France. Contact: United 
States Committee for the Internation- 
al Conference on Information Process- 
ing, Box 4999, Washington. D. C. 


*June 24-26— 2nd Nationai ISA Nuclear 
Instrumentation Symposium, Idaho 
Falls, Idaho. Contact: Director of 
Technical and Educational Services, 
_ 313 Sixth Avenue, Pittsburgh 22, 

a. 


June 15-29—Series of Courses on Auto- 
matic Control and Process Control 
Theory, Case Institute of Technology, 
Cleveland, Ohio. (Series of three short 
courses on the above subjects offered 
to practicing engineers and college 
teachers by the Mechanical Engineer- 
ing Dept. of Case.) Contact: Dr. James 
R. Hooper, Director of Special Pro- 
grams, Case Institute of Technology, 
Cleveland 6, Ohio. 


SEPTEMBER 1959 


*%September 21-25—l4th Annual ISA In- 
strument Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hills St., Los An- 
geles, Calif. For all other information 
contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 


September 23-25—Fourth Annual Special 
Technical Conference on Non-Linear 
Magnetics and Magnetic Amplifiers, 
Shoreham Hotel, Washington, D. C. 
Sponsor: AIEE, IRE. Contact: E. J. 
Alexander, Bell Telephone Laborator- 
ies, Whippany, New Jersey. 


OCTOBER 1959 


October 28-29—6th Annual Computer Ap- 
Plications Symposium, Morrison Hotel, 
Chicago, Ill. Sponsor: Armour Re- 
search Foundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 W. 
35th St., Chicago 16, Ill. 


NOVEMBER 1959 


* November 4-6—National Automatic Con- 
trol Conference, Dallas, Texas. IRE 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


November 16-20—Fifth International Auto- 
mation Congress and Exposition, New 
York Trade Show Building, New York. 
Contact: Richard Rimbach, Managing 
a “rp 845 Ridge Ave., Pittsburgh 
12, Pa. 
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Transistorized NLS M-24 Selected for Missile Checkout System 


Analog to digital conversion in Nortronics’ Universal Datico 
is accomplished by the ultra-reliable NLS M-24, the transis- 
torized Digital Volt-Ohmmeter that automatically and accur- 
ately measures and displays AC and DC voltages, voltage 
ratio and resistance. 


In Datico, program control is performed by a punched paper 
tape. Test stimuli are automatically controlled by Datico and 
output signals (voltage, voltage ratio, and resistance) from 
the system under test are automatically selected and fed to 
the NLS M-24. The M-24 digitizes the system outputs to 
0.01%, and provides numerical data to the indicator and 
control chassis for distribution to the data recorder, digital 
comparator, and visual display on a special NLS in-line 
readout. 


The tape also establishes the go-no-go limits for comparison 
with the M-24’s digital output. It then directs the system to 
the next channel to be measured. 


NLS—The Digital Voltmeter That 











Operation of the NLS M-24 in this system is completely auto- 
matic . . . the instrument is remotely operable, does not 
require zero setting, and is extremely stable over very long 
time periods. Over-all system speed is not compromised by 
analog to digital conversion time, the M-24 making each 
measurement in just 330 milliseconds. 


The NLS M-24 meets the unusually great reliability de- 
manded of automatic test equipment for modern electronic 
weapons systems. This reliability is assured by transistors, 
mercury-wetted contact relays (rated at 10 billion measure- 
ments), advanced circuit design, and thorough production 
and field testing. 


Proved in the field in a variety of applications, the NLS M-24 
Digital Volt-Ohmmeter is in production and ready to go to 
work for you. Write today for detailed information concern- 
ing this outstanding example of NLS leadership in the devel- 
opment and manufacture of digital instruments. A complete 
catalog of NLS instruments will be sent upon request. 


Originators of the Digital Voltmeter 


non-linear systems, 


e 
BTRCe DEL MAR (San Diego), CALIFORNIA 


Works...And Works...And Works! 
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Ampex service begins the moment your new equipment 
comes out of the cases. Whether it is a single FR-100A or 
a complete digital tape handling system, your Ampex 
Service Engineer is there on installation day. 

He sees to the proper installation of your equipment. He 
tests it with its original factory checkout tape and spe- 
cially designed calibration units. And he thoroughly 
instructs your staff in its operation. 

Throughout your warranty period—and afterwards— 
Ampex Field Service is instantly available for modifica- 
tions or fast replacements, avoiding costly down time. 


First in magnetic tape instrumentation 


... your AMPEX Field Service Engineer 


AMPEX 





Minutes after your call to the nearest of 12 offices or to 
the Ampex Home Office, extra parts or components are on 
their way. And this same close tie between factory and 
Field Service keeps Ampex Service Engineers constantly 
up-to-date on the latest techniques and equipment. 
Available are Field Service programs ranging from sched- 
uled preventive maintenance calls or time and materials 
contracts, to the services of a full-time resident Ampex 
engineer. With your purchase, an Ampex data specialist 
will discuss a service and spare-parts plan tailor-made to 
suit your magnetic tape instrumentation needs. 


AMPEX INSTRUMENTATION DIVISION 
934 Charter Street, Redwood City, California 








CORPORATION 





Offices in USA and Canada. Engineering representatives cover the world. 
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